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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo yueOHOMY mipeameTy "buonorus" (mamee - Owomnorus) Ha
ypOBHE cpenHero oluiero oOpa3oBaHHs pa3padboTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX TOJIOKEHUH (enepanbHOi paboyeil mporpaMmbl BOCIIUTAHUS.

YuaeOuslii npeamer «buonorusi» yray6nénnoro ypoBHs usydenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeaMeTHou oOnactu «EcrecTBeHHO-
HayuHble ipeaMeTby. CornacHo nonoxeHusMm GI'OC COO npodusibHbie yueOHbIE
NpeAMEThl, H3ydyaeMble Ha YriayOJIE€HHOM ypOBHE, SBISIOTCS — CIIOCOOOM
mupdepeHnmanmu  00ydeHUST Ha YPOBHE CpeAHEro oO0Iero oOpa3oBaHUS U
MPU3BAaHbl O0ECIEUUTh MPEEMCTBEHHOCTh MEXJIy OCHOBHBIM OOIIKUM, CpPEeAHUM
o01uM, cpefHUM npodecCuOHATBHBIM U BRICIIUM 00pazoBaHueM. B To xe Bpems
KOKIBIM M3 JTHX Y4eOHBIX MPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE PEIICHHE O00pPa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/1a4, CBSI3aHHBIX C MpodopUeHTaIUeld OO0ydYaroUUXCsi U CTUMYJIMPOBAHUEM
MHTEpeca K KOHKPETHOM 00JacTW HAy4YHOTO 3HAHUSI, CBSI3aHHOTO C OWOJIOTHUEH,
MEJIULIMHOM, KOJIOTUEHN, TICUXOJIOTUEN, CIIOPTOM HIIM BOCHHBIM JIEJIOM.

[Iporpamma no yueOHoMy nipeameTy "buonorus” 1aét npeacraBieHue o 1eIu
W 3aJa4ax U3ydyeHHs ydeOHoro mpeameta «buonorus» Ha yriyOoJI€HHOM YpOBHE,
ompenenser o0sA3aTeabHOe (MHBapUAHTHOE) TMPEAMETHOE COJACpP)KAHHUE, €ro
CTPYKTYpUpPOBAaHHME [0 pas3fenaM M TeMaM, paclpeleleHue Mo Kiaccawm,
PEKOMEHIyeT MOCIEA0BATeIbHOCTh M3Y4YeHHs YYEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tpollecca,
BO3PACTHBIX 0OCOOEHHOCTEN oOyyJaromuxcs. B mporpaMmme 1o 6Mosioruu peajin3oBaH
MPUHIINAT MPEEMCTBEHHOCTH C U3yUYE€HHEM OMOJIOTMHU Ha YPOBHE OCHOBHOI'O OOIIIETO
oOpa3zoBaHus, Oyaromaps dYemMy [MpOCMATPUBACTCS  HAMNpPAaBJICHHOCTh  Ha
MOCJIEYIONIEe pa3BUTHE OWOJOTHYECKUX 3HAHWM, OpPUEHTHUPOBAHHBIX Ha
dbopMUpOBaHUE  €CTECTBEHHO-HAYYHOT'O  MHUPOBO33PEHHS,  IKOJOTHUUYECKOTO
MBIIIUICHUS, IPEJICTABICHUN O 3J0pOBOM 00pase KU3HHU, Ha BOCIIUTaHUE OEPEKHOTO
OTHOILICHHS K OKpY’Karollel mNpupoaHoil cpeae. B mporpaMmMe mo OMOJIOTUU TakKe
MOKa3aHbl BO3MOXKHOCTH yueOHOro rmpeamera «buonorus» B peanuzanuu
tpeboBannii ®I'OC COO K TUTAHHPYEMBIM JHYHOCTHBIM, METANpPEIMETHBIM U
MpEeAMETHBIM pe3yJibTaTaM 00yueHUs U B JOPMHUPOBAHUU OCHOBHBIX BUIOB y4eOHO-
MO3HABATEJIbHON JICSITEIbHOCTH OOYYaroIIMXCsl IO OCBOCHHMIO COJIEpPIKaHUS
OMOoIOTHYECKOr0 00pa30BaHMs HA YPOBHE CPEHEr0 001Iero 00pa3oBaHusI.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEero o0mero oopasoBaHUs
3aBepiaeT OMOJIOrHIecKoe 00pa30BaHKE B IIKOJIC 1 OPUEHTUPOBAH HA PACIIIUPEHUE
U yriIyOJieHHe 3HaHUN 00y4aromuxcs 0 dKUBOM MPUPOJIe, OCHOBAX MOJIEKYIISIPHOU U



KJIETOYHOW OMOJIOTHH, SMOPHOJIOTHHN U OMOJIOTUH PA3BUTHS, TEHETUKH, CEJICKIIUH,
OMOTEXHOJIOTUH, FIBOJIFOLIMOHHOTO YYEHUS U SKOJIOTHH.

Wzyuenne yueOHOro mnpeamera «buonorus» Ha yriyOJIeHHOM YpPOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIIMUXCA K MOCIHEAYIOIIEMY IOJYyYEHHUIO
OWoJornyeckoro  oOpa3oBaHMsl B By3ax W OpraHu3alMsIX  CPEIHEro
npodeccuonansHoro oopa3zoBanusi. OCHOBY €ro COAEPKaHUS COCTaBISIET CUCTEMA
OMONOTMYECKUX  3HAHWUW, TMIOJYYEHHBIX TMPU HU3YYCHHH  OOYyYaIOUIUMHUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKUX Pa3/eioB OMOJIOTMM HA YPOBHE OCHOBHOTO
obmiero o6pazoBanusi, B 10—11 kiaccax 3TH 3HaHUS TOJy4YalrOT pa3ButThe. Tak,
pacuiMpeHbl U yriayOJjeHbl OHOJOTUYECKUE 3HAHUS O PACTEHHSX, >KUBOTHBIX,
rpubax, OakTepusx, OpraHU3ME YEJIOBEKa, OOIMX 3aKOHOMEPHOCTSAX >KU3HH,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIOrMYECKUE CBEAEHUS ITPUKIIAHOTO U MTOMCKOBOTO
XapaKkTepa, KOTOPbIE MOXKHO HCIIOJIb30BaTh KaK OPUEHTHUPHI IS IOCIEIYHOLIETO
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpanusi OMOJOTMYECKUX 3HAHHUM C
COOTBETCTBYIOIIMMH 3HAaHUSAMH, MOJYYEHHBIMU OOYYAIOIIUMHUCS TPH H3YYECHHUH
(bU3UKH, XUMHUH, reorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpammbl o ydyeOHOMYy mnpeaMmery "buosorus" otpaxaer
CUCTEMHO-YPOBHEBBIM U 3BOJIOLUUOHHBINM MOAXOABl K HU3YYEHHIO OHOJIOTHUH.
CorylacHO UM, U3y4arOTCs CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JUUIS dKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHMYEeCKOro Mrupa Ha 3emiie,
COXpaHeHUs1 OMOJIOrMYECKOro pa3Ho00pa3us mianetkl. Tak, B 10 kilacce nu3yqarorcs
OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOW OMONOruu, 3MOPHOJIOTUM U OHOJIOTHU
pa3BUTHUS, TEHETUKH U CEJEKIUH, OMOTEXHOJOTUH U CHUHTETUYECKOW OMoJIoruu,
aKTyaJU3UPYIOTCsS 3HaHMSI OOydYarolIMXcsi MO OOTaHUKE, 300JI0TMH, aHATOMUH,
¢dbusunoniornu yenoreka. B 11 kiacce u3yqaroTcsi I3BOIONUMOHHOE YYEHUE, OCHOBBI
HKOJIOTUH U YueHue o buocdepe.

VYuebnsiii mnpeamer «buonorus» mpu3zBaH  00€CIEUUTh  OCBOCHUE
00y4aroIUMHUCs OMOJIOTUYECKUX TEOPUH U 3aKOHOB, M€, MPUHIUIIOB U MPaBUJ,
JIEXKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOM KAPTUHBI MUPA, 3HAHUM O
CTPOEHUH, MHOT000pa3MM M OCOOCHHOCTSAX KJIETKH, OpraHu3Ma, MOy,
OMOLIEHO3a, SKOCUCTEMbI, O BBIIAIOUIMXCS HAYYHBIX JTOCTHUKEHUSX, COBPEMEHHBIX
UCCIIEIOBaHUSIX B OMOJIOTUH, IPUKIIAHBIX aCleKTax OMOJOrMYecKUX 3HaHUM. J{is
pa3BUTUSL M TOJJEpXKAHUS HHTEpeca OO0yyaroumxcs K OWOJIOTMHM Hapsdy Cco
3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOIO0 MaTepuala B COAEPKaHUM MPOTPaMMBbl
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBJICHMSI U PA3BUTHS
TOM WJIM MHOM 00J1aCTH OMOJIOTHH, BKJIAI0M OTEUECTBEHHBIX U 3apyOeKHBIX YUEHBIX
B pPEILlIEHUE BaXKHEUIINX OMOJIOTMUYECKUX M SKOJOTHUYECKUX PoOIIeM.

[enb n3yuenus yueOHoro npenmera «buonorusp» Ha yriyOJaEéHHOM YpOBHE —
OBJIaJIcHWE  OOYy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOMN



OpraHW3allid JKUBBIX CHUCTEM pa3HOTO paHra © TNPUOOPETCHHE YMEHHM
WCITOJIB30BATh OTH 3HaHUS B (HOPMHUPOBAHUM MHTEpPEca K ONMpeneiaEéHHON 00IacTu
npo(hecCHOHANBPHOM JAESITENbHOCTH, CBSI3aHHOW C Ouoyoruei, Wi K BBIOOpPY
y4eOHOTr0 3aBeICHUS JIsl TPOJIOJKEHUS OMOJIOTMYECKOT0 00pa3oBaHusl.

JocTiwkeHue 1enu u3ydeHuss ydyeObHoro mnpeamera «buonorus» Ha
yrIyOI€HHOM YpOBHE 00€CTIEYMBACTCS PEIICHUEM CIICIYIONINX 3aa4:

OCBOCHHE OOYYArONTUMUCS CHUCTEMbI OMOJOTUYECKUX 3HAHWUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIMSIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBuiiax, COCTABISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KaPTUHY MHUPA; O
CTPOEHUHU, MHOrooOpa3uu U OCOOCHHOCTSX OHOJOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MOMYJSAIus, BUA, OMOTeo1eH03, broctepa); O BBIIAIOUIUXCS OTKPBITUSIX
Y COBPEMEHHBIX MUCCIIEIOBAHUSIX B OMOJIOTUH;

O3HAKOMJICHHE OOYy4YaloIIMXCd C METOJaMH IO3HAHMS >KUBOU MPHUPOIBI:
UCCJIEIOBATENILCKUMU  METOJJaMUd  OMOJIOTUYECKUX HayK (MOJEKYJISIpHOW U
KJIETOYHOUM OMOJIOTMH, SMOPUOJIOTUM U OUOJIOTUM PAa3BUTHS, TCHETUKU U CEIICKIIUU,
OMOTEXHOJIOTMM W CHHTETHYECKOM OHOJIOTHM, TaJICOHTOJOTHH, OKOJIOTHH);
METOJJaMU CaMOCTOSITEJILHOTO TMPOBEACHUSI OHOJOTMYECKUX HCCICIOBAaHUN B
nabopatopun W B mOpupoae (HaOMIOJCHHE, HU3MEPEHHE, JKCIIEPUMEHT,
MOJICJIUPOBAHUE);

OBJaJicHUE OOYYaIOIUMUCA YMEHHSMHU: CAMOCTOSITEIbHO  HaXOJHUTh,
aHaJM3UPOBAaTh M HCMOJb30BaTh OMOJIOTHYECKYIO HH(GOPMAIIMIO; T0JIH30BAThCS
OMOJIOTUYECKON TEPMUHOJIOTHEH U CUMBOJIMKOM; YCTAaHaBIIUBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTUM ¢  COIMAIBHO-DKOHOMUYECKHUMHU M  HKOJIOTHYECKUMU
mpo0jeMaMu 4YeOBEYECTBA; OILICHUBATh IOCIEACTBUS CBOCH NEATETLHOCTH 10
OTHOIIICHUIO K OKpYXKalIlleld NpUpPOAHOM cpeae, COOCTBEHHOMY 370POBBIO U
3MI0POBBIO  OKPYXKAIOIIMX  JIIOJIe; OOOCHOBBIBAaTH W COONIOJATH  MEPHI
npoduiiakTUKA WHGEKIIMOHHBIX 3a00J€BaHUM, MpaBuiia TTOBEACHUS B MPUPOJIC U
oOecrieueHusi 6€30MacHOCTH COOCTBEHHOMN KM3HENEATETLHOCTH B YPE3BBIYANHBIX
CUTyallMsX TMPUPOJHOTO U TEXHOTEHHOIO  XapakTepa; XapaKTepHU30BaTh
COBPEMEHHbBIC HayYHBIE OTKPBITHS B 00J1aCTH OUOJIOTHH;

pa3BUTHE y 00YUYAIOIIUXCS HHTEUICKTYyaIbHBIX U TBOPUECKUX CIIOCOOHOCTEHN B
MpOIIECCE€ 3HAKOMCTBA C BBLAAIOIIUMUCS OTKPBITHUSIMA U COBPEMEHHBIMU
WCCJICIOBAHUSIMU B OHWOJIOTHH, PEIIAEMbIMU €10 TMPOOJIeMaMH, METOJ0JIOTHEN
OMOJIOTMYECKOTO UCCIICIOBAHMS, IPOBEACHUS IKCTIEPUMEHTAIILHBIX UCCIICI0BaHUH,
peleHusi OMOJOTHYECKUX 3aJad, MOJACIUPOBAHUS OHOJOTMYECKUX OOBEKTOB H
IIPOLIECCOB;

BOCIIUTaHUE y 00YYaIOMUXCsl IIEHHOCTHOTO OTHOIIEHUS K KUBOW TIPHUPOJC B
IIEJIOM M K OTJICTLHBIM €€ 00bEeKTaM U SIBJICHUSM; (OPMUPOBAHUE IKOJIOTUUECKOH,



T€HETUYECKON TPaMOTHOCTH, OOIIEH KyJIbTYphl IOBEICHHS B PUPO/IS; HHTETPAITUN
€CTECTBEHHO-HAYYHBIX 3HAHUM;

npuoOpeTeHrne  OOyYarOIIMMHCS  KOMIIETEHTHOCTH B PallMOHAJILHOM
PUPOAOTIOIB30BaHUHU (COOIOICHHE TIPABIII IOBEICHUSI B IPUPO/IE, OXPAHbI BUJIOB,
KOcUCTeM, Ouocdepnl), COXpaHEHHUU COOCTBEHHOI'O 3/I0POBbSI M 370POBBS
OKpyXXammux Jojned  (cobmomeHuss Mep mnpoduimakTuku — 3a00JIeBaHUH,
obecrieueHrne O€30MACHOCTH JKU3HEACATCILHOCTH B UYPE3BBIUAWHBIX CHUTYAITUIX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  HCIOJb30BaHUS
OMOJOTUYECKUX 3HAHUM U YMEHUHN B MMOBCEHEBHOMN KU3HU;

CO3JaHMe  YCIOBUM  JUIsi  OCO3HAHHOTO  BBIOOpa  OOYYaIOIIUMHCS
VHIMBUTyaJIbHOU 00pa3oBaTeNbHON TPACKTOPUH, CIIOCOOCTBYIOIIIEH
MOCTEAYIONEMY MPOPECCHOHATHPHOMY CaMOOIPEICICHNI0, B COOTBETCTBUH C
WHIMBUTyaJIbHBIMU UHTEPECAaMH U MOTPEOHOCTSMU PETHOHA.

OO011ee YMCI0 YacoB, OTBEICHHBIX HA M3y4YEeHHE OMOJIOTUU Ha YrIyOJIeHHOM
YPOBHE CpeaHero oo0miero oopasosanusi, cocrabisser 204 gaca: B 10 xmacce — 102
yaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEZIel0).

OT60op opranuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOyUEHHS] OMOJIOTUU
OCYIIECTBIISIETCS. ¢ YYETOM CHEnU(pUKU €ro COJEp KaHHWs U HaIlpaBJIEHHOCTH Ha
MPOJIOJDKEHNE  OMOJOTHYECKOro oOpa3oBaHMs B OpraHU3AlMSIX  CPEIHETrO
po¢eCCUOHATIBHOTO U BBICIIIETO 00pa30BaHUSI.

OO0s13aTeNbHBIM YCIOBUEM NPU 00YUEHUU OMOJIOTUU HA YIIIyOJIEHHOM YpPOBHE
SBJIIETCSI TIPOBEJICHUE JTA0OPATOPHBIX M TpakTU4YecKux pabot. Taxxke ydactue
OOy4YaronMXCs B BBIMOJIHEHUH MPOEKTHBIX U Y4EOHO-UCCIIEI0BATENHCKUX PaboT,
TEMaTHUKa KOTOPBIX OMPEAENAeTCS yUUTeJIeM Ha OCHOBE UMEIOIINXCSI MaTepUaIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIOBHH.



COAEPXKXAHUME OBYUYEHUA
10 KITACC

Copnep:kanue TporpaMMbl, BBIICIICHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyaapcTBeHHou utorooit arrecraruu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHast OuoJiorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Owonornu.  buomormdeckue HAyKM W HM3ydyaeMble = HMH  MPOOJICMEI.
OyHIaMEHTAIbHbIC, TPUKIAJHBIE KM TMOUCKOBBIE HAyYHBIC HCCIECIOBAaHUS B
OHOJIOTHH.

3HaueHre OMOJOruu B (POPMUPOBAHUHU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBszanHbie ¢ Ouonoruei. 3HaueHHE OMOJIOTUU B
MPAKTUYECKOM JEATCIIBHOCTH 4YEJIOBEKA: MEIUIIMHE, CEJIbCKOM XO3SMCTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBI.

JlemoHcTpanuu

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsus, V.
l'apseit, I'. Mennens, B. U. Bepuanckuit, W. I1. 11aBnos, . . Meunukos, H. N.
Bagunos, H. B. Tumodeer-Pecosckuii, JIx. Yorcon, ®@. Kpuk, /I. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTUM C JAPYrUMU Haykamuy, «Cucrema
OMOJOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX H3Yy4YeHHUE

JKuBble cuUCTEMBl Kak MpeaMerT u3ydyeHus Ouonoruu. CBOMCTBA >KHMBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHWCKPETHOCTh U IEJIOCTHOCTb,
CJIOKHOCTh M YHOPSIAOYEHHOCTh CTPYKTYpBI, OTKPBITOCTh, CamMOOpraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTD, U3MEHYMBOCTD, POCT U PA3BUTHE.

YpoBHU OpraHu3aldd KUBBIX CHUCTEM: MOJICKYJISIPHBINA, KJICTOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIMH, MOMYJISILIMOHHO-BU0BOM, AKOCUCTEMHBIN
(Ouoreouenotuyeckuit), oOuochepusiii. Ilpoueccbl, NPOUCXOIAIIME B KHBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOTrO. JKM3HB Kak (opMa CyIIecTBOBAHUS
Marepun. Hayku, n3yyaroiire >kMBbI€ CUCTEMBI HA Pa3HBIX YPOBHIX OPraHU3ALNU.

N3yuyenue xuBbIX cucteM. MeToapl Ouosornueckord Hayku. HaOmronenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3aIMs, MeTaaHanu3. [loHaTue o 3aBUCUMON U
He3aBUCHUMOM TniepeMeHHOU. [IlnaHupoBanme skxcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBas rumote3a. [lorsTie BRIOOPKH M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouonormueckux gaHHbIX. OIlEHKa JOCTOBEPHOCTH TMOJYYEHHBIX
pe3ynbTaTtoB. [IpuumHBI HCKaXEHUS pe3ysabTaTOB JKcnepuMeHTa. [loHsTue
CTaTUCTUYECKOTO TECTA.

JlemoHcTpanuu



Tabmumpt u cxembl: «OCHOBHBIE TPU3HAKU >KU3HWY», «buonorunueckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOUI
npupoas», «CTpoeHHe MKUBOTHOM KIETKH», «TKaHM MKUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHuszmay», «buoreonenos», «buochepa», «Metobl
W3YUYEHHUS )KUBOU ITPUPOJIBI».

O6opynoBanue: 1a0opatopHoe 000PYI0BAHUE JIJIsi TPOBEACHUS HAOIIOICHU,
WU3MEPEHUN, DKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IUYHBIX METONOB TpH
W3YUYEHUH KUBBIX CHCTEM.

Tema 3. BuoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUMHULIA KuBoro. KMcropus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. Jleenryka. Knerounas teopus (T. [lIBanH,
M. Ilineitnen, P. BupxoB). OCHOBHBIE IOJOXKEHHUS COBPEMEHHON KJIETOUYHOM
TEOPUHU.

MeTtoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHUS,
xpoMarorpadusi, 31eKTpodopes, METoI MEUYEHBIX aTOMOB, AU(PepeHInaNIbHOE
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. HM3yuenue ¢urcuposannvix
Ka1emox. DIEKTpOHHass MUKpockonus. Kongokanvnas muxpockonus. Bumanvnoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpanumn

[Toptpetsr: P. I'yk, A. JleBenryk, T. [lIBann, M. llnelinen, P. Bupxos, K. M.
bap.

Tabmuubl u cxembl: «CBETOBON MHKPOCKOID, «DIEKTPOHHBIM MUKPOCKOID»,
«HcTopus pa3BUTUSA METOJO0B MUKPOCKOIIUIY.

OOopynoBaHue: CBETOBOM MHMKPOCKON, MHKpPOIpENapaThl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTuyeckass padora «M3yueHne METONOB KJIETOYHON OUOIOTHU
(xpomartorpadusi, saexrpodopes, auddepeHmaTbHoe EHTPUGYTUpOBAHUE,
ITLIP)».

Tema 4. Xumuueckasi Opranu3anms KJICTKH

XUMHUUYECKHIM COCTaB KJIETKUW. Makpo-, MUKPO- M YJIbTPAMHUKPOIJIEMEHTHI.
Boga u e€ poJib Kak paCTBOPUTEIA, PEareHTa, y4acTUe B CTPYKTYPUPOBAHUU KIIETKH,
TEIUIOperyIsiuruu. MuHepanbHbIe BEIIECTBA KJIETKU, UX Ouojoruueckas posb. Posb
KaTMOHOB M aHUOHOB B KJIETKE.

Opranuyeckne BelIECTBA KIETKA. bHONOTrMYECKHE MOIUMEphl. benku.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTyphl OeinkoBoi Mosiekysbl. [lepBuunas
CTpyKTypa Oenka, HenTuaHas CBs3b. BTopuuHas, TpeTHuHas, YeTBEpTUYHAS
cTpykTyphl. [lenatypamus. CpoiictBa OenkoB. Kiaccudpukauus Oenkos.
buonornyeckue Qynkuun 0enkoB. IIpuonsi.



YraeBoasl. MoHOCaxapu/bl, AUCaXapyibl, OJIMTOCAXaAPUIAbl U MOJIHCAXaPUIBIL.
OOmuit  mnaH cTpoeHus ©  (U3HKO-XMMHUYECKHE CBOWCTBA  YIJICBOJOB.
buonornueckue GyHKIIUU YTIIEBOOB.

Jlununer. M'mapodunbHO-THAPOGOOHBIE CBOMCTBa. Kitaccubukaiys JTUIUI0B.
Tpurnuuepunbl, QocPoaunubl, BOCKH, CTepouabl. buonorudeckue QyHKIUU
aunuoB. OOme cBOWCTBa OMOJIOTHYECKIX MEMOpaH — TEKY4YeCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennosesie kucnotsl. JJHK um PHK. CrpoeHne HyKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiiementapHoctu. IlpaBuno Yapradda. Crpykrypa
JAHK — nBoiinast cnimpans. MectoHaxoxaeHue u ouonornueckue pynknun JTHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenune monekynel AT®. Makpospruueckue cBsizsu B Moliekyne ATO.
buonornyeckue pynkunu AT®. BoccTaHOBIEHHBIE IEPEHOCYNKU, UX (DYHKIIH B
Kietke. /[pyeue nykneosuompugocpamol (HTD). Cexsenuponanue JJHK. Memoowsi
2eHOMUKU, MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CrpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3NYECKUE HCCIIEA0BaHUS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTypbl OuOMoOnekyl. Mooeruposanue
CMpPYKmMypsl U QYHKYULl OUOMONIEKYN U UX Komniekcos. Komnviomephwiii ouzaun u
Opeanuyeckull cuHme3s OUOMOJEKYN U UX HENPUPOOHBIX AHANO208.

JleMoHCTpanumn

[Toptperst: JI. [Tomunr, [Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankinnn, O©.
Conrep, C. [Ipy3unep.

Jnarpammel: «PacnpeneeHne XMuMAYECKUX JIEMEHTOB B HEXKUBOU ITPUPOIEY,
«PacripeienieHrne XuMUYECKUX 3JIEMEHTOB B dKUBOU MIPUPOJICH.

Tabnuuel u cxembl: «llepuoguueckass Tabaviia XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MOJeKysbl BOAbl», «BellectBa B cocTaBe OpraHu3moB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€JIKOBOM MOJIEKYJb», «CTpoeHHue MOJEKYI
yrieBoaoBy, «CTpoeHre MoyieKyn JHUnuaoBy», «HyKIEeMHOBBIE KHUCIOTBI»,
«Ctpoenue Monekyasl ATO».

OOopynoBaHue: XUMUYECKasl MOCYAa U 000PYI0BaHUE.

JlaGopaTopHasi padora «O0HapykeHUE OCJIIKOB C TTOMOIIbIO Ka4€CTBEHHBIX
peaKIUii».

JlaGopaTopHnasi pabdora «VccinenoBanue HyKJIEMHOBBIX KUCIIOT, BbIJIEIEHHBIX
U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOBY.

Tema 5. CTpoenue u GQyHKINH KJIETKH

Tumnbel KIETOK: JyKapuoTHYecKas U mpokapuotuyeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.



CtpoeHre mpoKapuoTHIECKOM KIeTKu. KineTouHas creHka OakTepuil 1 apxen.
Oco0eHHOCTH CTpOEHUs] TeTepoTpO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U GyHKIHOHUPOBAHHUE SyKAPUOTHUECKOM KileTKH. [TnazmaTuueckas
MeMOpana (Tutazmanemma). CTpykTypa mia3MaTHdeckoil MeMmOpaHbl. TpaHcmopt
BEIIECTB Yepe3 MIa3MaTHIECKYI0 MeMOpaHy: nmaccuBHbIN (Tuddy3usi, ooneraéHnas
mud¢ys3us), aKTUBHBIN (NMEPBUYHBIA W BTOPUYHBIM aKTUBHBIA TPAHCIOPT).
[Tonynponuiiaemocts MeMOpaHnbl. PaboTa HaTpHii-KaaueBoro Hacoca. DHJIOIUTO3:
MUHOIMTO3, (aronuto3. Jk3o01uTo3. Knerounas crenka. CTpykTypa U GyHKUUU
KJIETOYHOM CTEHKH PAacTEHUH, TPUOOB.

[Huromna3zma. [{uro3ons. [utockener. JIBuxkenue nuromiazMbl. OpraHOUIbI
KJeTkd. OTHOMEMOpaHHbIE OPTraHOM/IbI KIETKHU: dHAoIa3Marnueckas cetb (D11C),
anmapaT [olbKM, JHM30COMBI, HUX CTpoeHMe M (QyHKkuuu. B3aumocBs3b
OJTHOMEMOpaHHBIX OPraHOUAOB KiIETKH. CTpOeHHE TpaHyJIpHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. Cunte3 pacTBopuMbIX OenkoB. CHUHTE3
KJIETOYHBIX MeMOpaH. [ maakuil (arpanysisipHbIN ) SHAOIIA3MATHYECKUI PETUKYIIYM.
CekperopHas (yHkuus annapara ['onbixu. Moougukayus Oenxkos 6 annapame
Tonvoorcu. Copmuposka 6enkos 6 annapame [ o01voxcu. TpaHCHIOPT BEIIECTB B
KieTke. Bakyonu pacturenbHbIX kinetok. Kiierounstii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMJBl  KJIETKM:  MHTOXOHJPHUH,  IUJIACTHUJBI.
Ilpoucxoorcoenue mumoxonopuu u niacmud. Cumouozenes (K.C. Mepeoickosckuii,
JI. Mapeynuc). Ctpoenune W (PyHKIMHW MHUTOXOHJpuM U miactun. [lepBuunsie,
BTOPUYHBIE U CIIOXKHbBIE MIIACTUABI OTOCUHTE3UPYIOIIUX 3YKAPHOT. XIIOPOILIACTHI,
XPOMOILIACTHI, JIEUKOIJIACTHI BBICIIUX PACTEHUM.

HememOpanubie opranouabl kieTku CTpoeHue M (PyHKIUMHM HEeMeMOpaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. Ilpomescymounvie Gunamenmeo.
MuxkpodunamenTsl. Axkmunosvie Muxkpoguiamenmol. MBbIlIEUHbIE  KIIETKH.
Axmunogvle KOMNOHenmbl Hemblueunblx Kiemok. MukpotpyOouku. Knetouynslit
ueHtp. CrpoeHne U JBUKEHUE KIYTUKOB W pecHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LlenTpuons. benku, accoyuuposamnmvie ¢ MuKpopuiameHmamu u
muxpompybdboukamu. MomopHvie 6enku.

SAnpo. OGonouka siipa, XpOMaTUH, KapHoIlia3Ma, SAPBIILIKH, UX CTPOCHHUE U
byakuuu. SnepHpiii O0enkoBbI MaTpukc. IIpocTpaHCTBEHHOE pPaCHOIOKECHHE
XpOMOCOM B HWHTeppa3HOM sifipe. JIdyxpomamuu u cemepoxpomamui. benku
XpoMaTUHA — THUCTOHBI. /{uHamuka s0epHou 00010uKku 6 mumose. Aoephbiil
Mpaxcnopm.

Knerounsle BkatoueHusi. CpaBHUTENbHAS XapaKTEPUCTHKA KJIETOK 3YKapHOT
(pacTUTEnBHOM, )KUBOTHOM, TPUOHON).

JemoHcTpanuu



[Toptpetsl: K.C. MepexkoBckuid, JI. Maprymuc.

Tabmuubr u cxembl: «CTpoeHHE DYKAPUOTHUECKOW KIeTkm», «CTpoeHHe
JKUBOTHOM  KJeTKW», «CTpoeHHe  pacTUTENbHOM  KieTku», «CtpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHHEe MPOKAPUOTUYECKOMN KIETKI.

O6opyioBaHUE: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnapaTbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

Jlabopatopnass padora «l3yueHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MEMOpaHbBD».

JlabopaTtopnasi padora «lccnegoBaHue IJIa3MOJIM3a W JAEIUIA3MOJU3a B
PACTUTEIIbHBIX KIIETKAX).

IIpakTuyeckasi padora «/3yueHne IBUKEHHS IUTOILIA3MbI B PACTUTEIIBHBIX
KJIETKaX».

Tema 6. O0OMeH BelecTB M NpeBpalleHNe JHEPTHH B KJIETKe

ACCUMUJIISALINS U TUCCUMIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl ooOMeHa
BEILIECTB: aBTOTPO(PHBIN U reTepoTpodHBIi. YyacThe KHUCIOpoaa B OOMEHHBIX
npoleccax. OJHepreruueckoe obOecrnieueHre KieTku: mnpeBpamieHue AT B
OoOMeHHBIX Tpolieccax. DepMEHTATUBHBIN XapakTep peakiuid KJIETOYHOTrO
Merabonu3ma. DepMeHThl, UX CTPOCHHE, CBOMCTBA W MEXAHU3M JCHCTBUSIL.
Kodepmentsl. Otinuust pepMeHTOB OT HEOPraHMYECKUX KaTaiau3atopoB. benku-
aKTUBATOPbl M OEIKU-UHTHOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEpMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKUMX BEIIECTB B KIETKe. DOTOCHHTES.
AHOKCcucenHbIll U OKCcuceHHblll pomocunme3 y obaxkmeputi. Ceemocoouparoujue
nUSMeHmyvl U NUSMEeHMbl PeakyuoHHo20 yeumpa. Ponb XJIOpOIIacToB B Mpouecce
dorocunTeza. CBetoBast u TeMHOBas Gasbl. Pomoodvixanue, Cs., Cs. u CAM-munuvl
gdomocunmesa. IlpogykTUBHOCTH (poTOCUHTE3a. BiusHue pa3andHbx PakTopoB Ha
CKOpOCTh (hOTOCHHTE3a. 3HaUCHHE (POTOCHHTE3A.

XeMOCHHTE3. PasnooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPULUPYIOIIHE OaKTepuu, >KeIe300aKTepuu, cepoOaKTepuH, BOAOPOHBIE
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHaspoOHbIe opranu3Mbl. Bugsl Opoxenus. I[IpoaykTel OpokeHHS U HUX
WCIIOJIb30BAHUE YEJIOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30YAUTEIHN OOJIe3HEH.

AspoOHbIe OpTraHU3MBI. Oransl DHEPreTUYECKOrO oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICIUICHHUE TIIFOKO3HI.

buonornueckoe OKHCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUY B
mpoiieccax ouonorndeckoro okucienus. [{uknuueckue peaknun. OKUCTUTEIBHOE
dbochopunupoBanue. Iuepeus membparnHo2o epaduernma npomonos. Cunmes ATD:



paboma npomonnou AT®-cunmaszwvl. IlpenmymiecTBa a’poObHOro myTH OOMEHA
BEIIECTB Mepe aHadpoOHBIM. D (HEKTUBHOCTH IHEPTETUUECKOTO OOMEHA.

JleMoHCTpanun

[Toptpersr: k. Ilpuctou, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
OHnrenerapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmuibr u cxeMbl: «DOTOCHHTE3Y», « JHEPreTHUECKUl 0OMen», «brocunTes
oenka», «CtpoeHune pepMeHTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKpPOCKOI, O00OpyAOBaHHUE ISl MPUTOTOBJICHHUS
MOCTOSIHHBIX M BPEMEHHBIX MUKPOMPENapaToB.

JlabopatopHasi padora «/3yyeHue KaTaIMTUYECKON aKTUBHOCTH (DEpMEHTOB
(Ha mpuMepe aMuiIa3bl WK KaTaaasbl)y.

JlaGopaTopnasi padora «/3yueHue (QepMEHTATUBHOTO paCIICTUICHUS
MIEPOKCH/IA BOJIOPO/IA B PACTUTENBHBIX U )KUBOTHBIX KIIETKAX).

Jlabopatopnass paGora «CpaBHeHue mporeccoB  (GOTOCHHTE3a U
XEMOCHUHTE3a».

JlabGopaTopHnasi padora «CpaBHEeHHUE MPOIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacsiencrBeHHass uHGoOpMalLus U peajiu3anus eé B KiIeTKe

Peakuun mMatpuyHoro cunresa. [IpuHIHMI KOMIUJIEMEHTAPHOCTU B PEAKIMAX
MaTpUYHOTO CUHTe3a. Peanuzanus HacneacTBeHHOW nHpopManuu. ['eHeTnueckuit
KOI, €ro cBoucrBa. TpaHckpunuusa — wmartpuunbeli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIMIUU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti kiemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stanbl. Yuactue TpancnoptHbix PHK B 6nocunTtese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOkucioT. Pomb pubocom B
onocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKApUOT U 3YKApHUOT. Peryisiusi akTUBHOCTHM T'€HOB Yy MpOKapuoT. l'mmoresa
onepona (®. XKako6, XK. Mano). Moaekynsaprvle mMexanuzmvl IKCAPECCUU 2eHO8 Y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
IIPOIIECCOB B KieTke. KieTounslii romeocTas.

Bupycbl — HekseTouHble (hOPMBI KU3HU U O00UTaTHBIC Mapa3uThl. CTpoeHue
MPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHblU YUK
JHK-cooepocawux eupycos, PHK-cooepocawux eupycos, 6akmepuoghazos.
Obpamuas mpanckpunyus, peeepmasa, uHmezpasd.

BupycHsbie 3a00sieBanus YesnoBeka, )kMBOTHbIX, pactenuil. CITMJ, COVID-19,
COIMAJIbHBIE ¥ MEUIIMHCKUE TTPOOIIEMBI.

Buoungopmamuxa: unmezpayus u ananus donvuux maccugog («bigdatay)
CMpPYKmMypHuIX Ouonocudeckux oannwlx. Hanomexnonoeuu 6 ouonozuu u meouyuHe.
IIpoepammupyemvre pynkyuu 6erkos. Cnocodwvt 00cmasKu 1eKkapcma.



JleMoHCTpanun

[Toptpetsr: H. K. Konbnos, /. . UBaHOBCKUM.

Tabmuubr u cxembl: «brocunTes O6enkay, «['eHeTHdeckuit Kom», «BUpyCh»,
«baktepuodarm.

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCAY.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabpl W peryisnusa. WMutepdaza uw mutos.
Oco0OeHHOCTH TpolieccoB, MpoTekalIux B uHTepdaze. [loaroroBka KIETKH K
nenenuro.  [IpecunreTndyeckuii  (MMOCTMUTOTUYECKHUI),  CHHTETHYECKHH U
MOCTCUHTETHYECKHUH (MPEMUTOTHYECKUI ) epUuobl UHTEpGa3bl.

Martpuunbin cunres JIHK — perumkanuma. [Ipuanuner perumkanyu JITHK:
KOMIUJIEMEHTAPHOCTh,  ITOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIBHOCTD.
Mexanusm permkanuu JIHK. Xpomocombl. CtpoeHue xpomocoM. Tenomepsl u

TeroMepaza. XPOMOCOMHBIM HaOOp KIETKM — KapuOTHUIL. JIUTJIOWIHBIA W
rariouaHbell  HaOOpel  XpomocoM. ['oMonormusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

JHenenue kietku — MuTo3. CTaauu MUTO3a U IPOUCXOSIIINE B HUX MPOIECCHI.
Tunbl Muto3a. Kapuoknnes u nuTokuHe3. buonornyeckoe 3HayeHUE MUTO3A.

Perymnsinusg MUTOTHYECKOrO IUKIA KIeTKU. I[IporpamMmupyemas KieTO4Has
rudeb — arnomnTo3.

Kinerounoe sanpo, XpoMocombl, (GYHKIIMOHANIbHAs T€HOMHUKA. MexaHuzmol
npoaugepayuu, oupgepenyuposxku, cmapenus u eubeiu xiemox. «L{ugposas
KiemKkay» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KILeMKU.

JemoHcTpanuu

Tabnupel u cxeMbl: <«OKU3HEHHBIH IUKI KIETKW», «Mutosdy, «CtpoeHue
xpomocomy, «Pemmkamusa JHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIeTKaxX
KOpELIKa JIYKa».

Jlaboparopnass  padora  «l3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MUKpPOTIpenapaTaxy.

JlabGopaTopHnasi pabGora «HaOmoneHrne MUTO3a B KJIETKaX KOHUMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENApATax).

Tema 9. Crpoenue u GyHKINH OPraHU3MOB

buonoruueckoe pazHooOpasue OpraHU3MOB. OnHOKJIETOUYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJICTOUHBIE OPTaHU3MBI.

Oco0OEeHHOCTH CTPOEHUS U KU3HEACATEIHPHOCTH OJTHOKJIETOUYHBIX OPTaHU3MOB.
bakTepun, apxeu, OJHOKIETOUYHBIC T'PHOBI, OJHOKJICTOYHBIC BOJOPOCIH, IPYTUE
npoTUCThI. KoJIOHUANIbHBIE OPTaHU3MBI.



B3anMoCBs3p 4YacTe€ MHOTOKJIIETOYHOIO OpraHu3Ma. TKaHu, OprasHbl H
cucTeMbl opranoB. Opranusm Kak eiuHoe uenoe. I'omeocras.

Tkanu pacteHuid. TUITIBI paCTUTENIBHBIX TKAHEW: 00pa3oBaTeIbHasl, TOKPOBHAS,
IpOBOASIIAs, OCHOBHAs, MexaHumdeckas. OCOOEHHOCTH CTpOEHMs, (PyHKUUN U
PacCIIOIOKEHUA TKAaHEH B OPraHaX PacTEHUM.

TkaHU JKMBOTHBIX M YE€JIOBEKAa. THIBI )KUBOTHBIX TKaHEW: DIUTEIWAJIbHAS,
COCUHUTENbHAs, MblleyHas, HepBHas. OcoOEHHOCTH CTpOeHMS, (QYHKIUA U
pAacIIOIOKEHUA TKaHE! B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbel. BereraTuBHbIE M T'€HEpaTHBHBIC OpraHbl pacTeHuil. Oprasel H
CUCTEMBI OPTaHOB JKMBOTHBIX U yelnoBeKa. DyHKIMKU OPraHOB U CUCTEM OPIraHOB.

Onopa Tena opranu3moB. Kapkac pactrenmii. CkeneThl OJTHOKJIETOYHBIX H
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHbIl 1 BHyTpeHHUM cKesleT. CTpOEHUE U THTIBI
COCIMHEHUS KOCTEM.

JIBrokeHue  OpraHusMoB.  JIBHKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0OHTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONU3MBI M HACTHM. JIBM)KEHHE MHOTOKJIETOYHBIX JKMBOTHBIX W YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

IIntanue oprauu3mos. Iloronenre Boapl, yriaeKUCIoro raza i MUHEpaIbHbIX
BellecTB  pacreHusmu.  [Iutanue  KUBOTHBIX.  BHyTrpumosioctHoe U
BHYTPUKIIETOYHOE NUIIeBapeHUE. lIuTaHMe NMO3BOHOYHBIX KUBOTHBIX. OTHENBI
MUIIEBAPUTENBHOIO TpakTa. I[lnmeBapurenbHble kenme3bl. [lnmmeBaputenbHas
CHUCTEMA YEJIOBEKaA.

Jpixanue opranu3moB. [[pixanue pactenuil. Jprxanue >kuBoTHbIX. duddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KoxxHoe apixanue. JlpIxarenbHasi IOBEPXHOCTD.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKHBOTHBIX.
JlpixarenbHas cucTeMa dYeloBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy ITUL] U
MIIeKONUTaomuX. Perymsmus npixanus. JprxareiabHble 00bEMBI.

TpaHCIIOPT BEIIECTB y OPraHU3MOB. TPaHCIOPTHBIE CUCTEMBI PACTECHHI.
TpaHcropT BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHast cucTteMa IIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE cOCylIbl M KpoBb. Kpyru KpoBooOpallieHus. DBOJIOLUOHHbBIE
YCIIO’KHEHHUSI CTPOEHHUSI KPOBEHOCHOM CHUCTEMbI MMO3BOHOYHBIX >KMBOTHBIX. PaboTa
ceplla v €€ peryJisius.

Brinenenue y opranu3mos. Beienenue y pacteHuil. BeigeneHue y )KUBOTHBIX.
CokparutenbHble Bakyoau. Oprasbl BbigeneHus. PuibTpanus, CEKpeuus Hu
oOpaTHOEe BcachblBaHME KaK MEXaHU3Mbl pabOThl OpraHoB BblaeneHUA. CBA3b
IIOJIOCTH Tela C KPOBEHOCHOM M BBIICIMTEIBHOM CHUCTEMaMu. Beiaenenue y



MO3BOHOYHBIX JKUBOTHBIX M 4enoBeka. [louku. CtpoeHne n (HyHKIIMOHUPOBAHUE
Heppona. OOpa3zoBaHHe MOYH Y UEIOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3MoB. CHopbl
OaKTepuil ¥ UCTHI MPOCTEHIIKX. 3alIUTa y MHOTOKJIETOUHBIX pacTeHui. KyTukyna.
CpencrBa NaCCUBHOM M XUMUYECKOM 3aIIUThl. OUTOHLINIBI.

3ammTa 'y MHOTOKJIETOUYHBIX >KUBOTHBIX. [IOKpOBBI M HUX MPOU3BOAHBIC.
3amuTa opranu3Ma ot Oone3Hedl. UMmyHHas cucteMa uenoBeka. KiieTouHbli u
I'YMOpaJbHBIH UMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM crieruduuecKuii
UMMyHUTET. Teopust KIOHaIbHO-celeKkTuBHOro ummyHnutera (I1. Dpnux, @. M.
bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHUTETA B PA3BUTUH CUCTEMHBIX 3a00JICBaHUM.

PazmpaxxumocTte ©  perymsiudss 'y OpraHu3sMoB. Pazgpaxumocts y
OJIHOKJIETOUYHBIX OpraHU3MOB. Takcucel. Pa3ipa)xumMoCTh U peryisuus y paCTeHUMN.
PocTtoBbie BelecTBa U X 3Ha4EHUE.

HepBHasi cucrema u pediekTopHas peryisius y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIEIbl. DBOITIOLMOHHOE YCI0KHEHUE CTPOCHUS HEPBHOW CHUCTEMBI Y
KUBOTHBIX. OTHENbI TOJIOBHOTO MO3ra IO3BOHOYHBIX JKHUBOTHBIX. Pediekc u
pednexkropHas ayra. besycioBHbIe U yCIOBHbBIE PEQIICKCHI.

['ymopanpHast perynsiuus W >HAOKPUHHAs CHCTEMA KMBOTHBIX U YEJIOBEKA.
JKenes3pl SJHIOKPUHHOM CUCTEMBI M UX TOPMOHBI. JleficTBUE TOPMOHOB. B3auMOCBS3b
HEPBHOU M SHIOKPUHHON cucteM. ['mnoranamo-runoduszapHas cucrema.

JlemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabmuubr u cxembl: «OIHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOYHBIC
Bojiopocin», «bakrtepumn», «lIpocrermmey», «OpraHbl LBETKOBBIX PaCTCHUN»,
«CHucTeMbl OpPraHoB MO3BOHOYHBIX JKMBOTHBIX», «BHYTpeHHEE CTpOeHUE
HaceKoMbIx», «TkaHu pacreHuii», «KopueBbie cuctembry, «CTpoeHue cTedisy,
«CTpoeHue JNHCTOBON IIACTUHKN», «TKaHM KUBOTHBIX», «CKENET 4YeIOBEeKay,
«IImmeBapurenpbHas cucrema», «KpoBeHocHas cucrema», «/lpixarensHas
cucrema», «HepBHas  cucrema», «Koxa», «Mpimeunas  cucremay,
«BpraenurensHas cucreMa», «OHIOKpPUHHAs cuctemay, «CTpOEHHE MBIIILBDY,
«Ammynuter»,  «KuiieyHonosioctHeie», «CxeMa  TUTaHUA  PACTEHUI,
«KpOBEHOCHBIE CHCTEMBI I[IO3BOHOYHBIX KUBOTHBIX», «CTpOEHUE THUIPBI»,
«Ctpoenue minaHapum», «BHyTpeHHee CTpoeHHe HO0KIEBOro uepBsi», «HepBHas
cuctema poeio», «HepBHas cucrema ssarymku», «HepBHas ~— cucrtema
npecMbikatomuxcs»,  «HepBHas  cucrtema  ntumy, «HepBHas — cuctema
MJIEKOTTUTaromux», «HepBHas cuctema yenoBeka», «Pedmaexcey.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpENnapaThl OJIHOKIECTOUYHBIX
OpPraHu3MOB, MHKpPOIPENApaThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIUU



HACEKOMBIX, WTJIOKOXUX, KUBBIE JK3EMIUISIPhI KOMHATHBIX pacTeHHUU, repOapuu
pacTeHUN pa3HbIX OTJAEJIOB, BIIAXKHBIE IMpenaparbl JKUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJUIEKIIMM OECIO3BOHOYHBIX >KMBOTHBIX, CKEJET YEJIOBEKa,
o0opy0BaHUE JJI JEMOHCTPALIMK MIOYBEHHOTO U BO3IYIIHOTO MUTAHUS PACTEHUH,
pacuieruieHus Kpaxmaiia U OeJIKOB Mo AelcTBrUeM (epMEHTOB, 000pyAOBaHUE AJIs
JEMOHCTPALIMH OIBITOB MO U3MEPEHUIO KU3HEHHOW EMKOCTH JETKUX, MEXaHU3Ma
JBIXaTEIbHBIX JBUKEHUHN, MOJIETU TOJIOBHOTO MO3Ta Pa3IUYHbIX )KUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHue TKaHEe paCTCHUIN».

JlaGoparopHasi pabora «/3ydeHue TKaHEeH KUBOTHBIX).

JlaGopaTopHnasi padora «/3yueHne OpraHoB IBETKOBOT'O PACTECHHUS.

Tema 10. PazmHoKeHue ¥ pa3BUTHE OPTraHU3MOB

®opMbI pa3MHOKEHHS OpPraHu3MoOB: Oecronoe (BKIJIOYas BEreTaTUBHOE) U
nosoBoe. Buasl  Oecrnonoro  pasMHOXKEHHs:  IOYKOBaHHWE, CHOPYJISALUA,
dbparmeHTaiys, KJIOHHPOBaHUE.

[TomoBoe pasmuoxkeHue. [lomoBele kieTkn, wiM rametsl. Meino3. Craaun
Mmeno3sa. [loBenenne xpomocom B menose. Kpoccunrosep. buosmorndecknii cMpICi
M€i03a M TIOJOBOro Ipouecca. Meilo3 W €ro Mecto B KA3HCHHOM IIMKIIE
OpraHU3MOB.

[IpenzapoapiieBoe pa3BuTHe. I'aMeTorenes y )KUBOTHBIX. [10JI0BBIE JKEe3bl.
OOpa3oBaHue U pa3BUTHUE MOJOBBIX KiIETOK. CriepmaTorenes u oorene3. CtpoeHue
MOJIOBBIX KJIETOK.

OmionoTBOpeHHE U 3MOPHOHAIBHOE PA3BUTHE JKUBOTHBIX. (CHocoObl
OILTIOIOTBOPEHMS: HApPYXKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTeHE3). DMOPHOIIOTHS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPodIEM IMOPUOTOSUU.
Konyenyuss mopgocenos u modenu mopghoeenesa. Craguum >3MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenuwe. Tumbl  apoOieHus.
Jemepmunupoeannoe u HedepmMuHuposanHoe Opobaenue. bracmyna, munvi
onacmyn. OCOOCHHOCTH JPOOJICHUS MJICKOMUTAIOUIUX. 3apOABIINICBBIE JIUCTKU
(racTpynsiuus). 3aKiajKa OpraHOB M TKaHEW M3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHuoe
BIIMSIHUE YacTed pa3BUBAIOUIETOCS 3apojbliia (dMOpUOHATbHAS WHAYKIUSA).
3akiagka IUIaHA CTPOCHUSI JKUBOTHOTO Kak pe3ysibTaT HEpPaApXUUYECKUX
B3aMMOJICUCTBUII TE€HOB. BriusHue Ha 5SMOpPHOHAIBHOE pPAa3BUTHE PaA3IUYHBIX
(haKTOPOB OKPYXkKAIOIICH CPe/Ibl.

Poct u pasButhe x)uBOTHBIX. I[locTomOpuoHanbHbli nepuoa. llpsmoe wu
HenpsiMoe pasBuTHe. PaszButue ¢ MeramMopo3oM y OECHO3BOHOYHBIX U
MIO3BOHOYHBIX JKMBOTHBIX. DBHOJOrMYecKkoe 3HAYEHHWE MPSAMOrO0 M HENPSIMOro
pa3BUTHS, UX PACHpOCTpaHEHUE B Mpupoie. Tumbl pocTa >KUBOTHBIX. DakTopsl
peryJsiiuy pocTa >KMBOTHBIX U YesioBeka. CTaguu nmocTaMOPUOHAIBHOTO pa3BUTHUS



y )KMBOTHBIX U uesioBeka. [lepnoasl oHTOreHesa uenoBeka. CtapeHue u CMepTh Kak
OMOJIOTMYECKUE MPOLIECCHI.

Pasmuoxenne u pasButue pactenuii. ['amerodut m cnopodur. Meiio3 B
’KU3HEHHOM IMKJIe pacTeHui. OOpa3oBaHue Cop B Mpoiiecce Mero3a. ['aMmerorenes
y pactenuil. OII0I0TBOPEHUE U PA3BUTHUE PACTUTENBHBIX OpraHu3MoOB. [[BoliHOE
OIUTOIOTBOPEHHME Y IIBETKOBBIX pacTeHnid. OOpa3oBaHUE U pa3BUTHE CEMEHU.

MexaHu3mbl peryJIaiuA OHTOT€HE3a Y PACTCHUM U )KUBOTHBIX.

JdeMoHCcTpaMuA

[Toptpetsr: C. I'. HaBammun, X. [llneman.

Tabmuubr u cxembl: «BereratuBHoe pasMHOkeHHe», «Tumbl Oecrnonoro
pasMHOXEHUD», «Pa3MHOXKEHHE XJIaMUAOMOHAIb», «Pa3MHOXEHHE 3BIIIECHBDY,
«Pa3MHO)eHUEe AP, «Menosy, «XpoMocomel», «l'amerorenes», «CTpoeHue
AUIEKIIETKH U crepmaTo3onaa», «OCHOBHBIE CTaJAuM OHTOreHes3ay, «lIpsmoe u
HenpsiMoe pasButue», «Pa3zButue wManckoro xyka», «Pa3Butue capa”Humny,
«Pa3zButne narymkw», «/IBOMHOE OIUIONOTBOPEHHE y LBETKOBBIX PACTEHUI,
«CTpoeHune ceMsH OJHOIOJBHBIX U JABYJOJbHBIX PACTEHUI», «KU3HEHHBIN LUK
MOPCKOM KanmycCTbl», « KU3HEHHBIN [IUKI MXa», «  KM3HEHHBIA LIUKJI MTATOPOTHUKAY,
«’KM3HEHHBIN UKII COCHBLY.

OO6opyioBaHHE: CBETOBOM MHUKPOCKON, MUKPOMpENapaThl SHIEKIECTOK U
CIIEpMAaTO30UI0B, MOJENb «L MK pa3BUTHS JISTYIIKW.

JlaboparopHasi padora «/3ydeHrue CTpOCHUS MOJOBBIX KIETOK HAa TOTOBBIX
MHUKPOIIPETapaTaxy.

IlpakTnueckass padora «BbisBIEHHME MNPU3HAKOB CXOJICTBA 3aPOIBIIICH
ITO3BOHOYHBIX KUBOTHBIX).

JlaGoparopnass padora «CTpoeHHE OpPraHoB PA3MHOXKEHHUS BBICIINX
pacTeHu».

Tema 11. I'eHeTuka — Hayka O HaCJeACTBEHHOCTH M HM3MEHYUBOCTH
OPraHu3MoB

HcTopust cTaHOBIEHUS U PA3BUTHUS T€HETUKH Kak Hayku. Pabotel I'. Mennens,
I'. ne ®pusa, T. Moprana. Ponp 0Te4eCTBEHHBIX YYEHBIX B PA3BUTHU TI'€HETHUKH.
Pabotsr H. K. KonwrioBa, H. U. BaBunosa, A. H. benozepckoro, I'. JI. Kaprnieuenko,
10. A. ®mwmnuenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE MOHSITUS U1 CUMBOJIbL. | OMOJIOTMUHBIE XPOMOCOMBI,
aJuIeJIbHBIC TEHbI, AJbTCPHATUBHBIE MPU3HAKU, JOMHUHAHTHBIA U PELIECCUBHBIN
MPU3HAaK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAs JTUHUS, TUOPHUIBI, TeHOTHUIT, (DEHOTHII.
OCHOBHBIE ~ METOJBI ~ T€HETUKH: THOPUIOJOTUYECKHUM,  IUTOJOTHYCCKUH,
MOJIEKYJISIPHO-T€HETUUECKHM.

JleMmoHcTpanuu



[Toptpersr: I'. Mengens, I'. ne ®@pus, T. Mopran, H. K. Konsnos, H. N.
Basunos, A. H. benozepckuii, I'. [[. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabmunp! u cxeMbl: «MeTo1bl TeHETUKNY, «CXEMBI CKPELLIUBAHUSY.

JlaGopaTtopnas padora «/lpo3oduna Kak OOBEKT T'€HETUYECKHUX

HUCCICIOBAHUN.
Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbili 3akoH MeHaenss — 3aKoH

eAMHO00pa3usi rTHOPUIOB MepBOro nokojaeHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH MeHaenss — 3aKOH paclIeIUIeHUs NPU3HAKOB. L{uTonornyeckue OCHOBBI
MOHOTHOPHUJIHOTO CKpEIIMBaHus. [ UmoTe3a YMCTOTHI raMeT.

AHanmsupyromniee ckpemmBanne. [[poMeKyTOUHBIA XapaKkTep HACIEIOBaHHUS.
Pacuierienre npu3HakoB IPpU HENOJIHOM JOMUHUPOBAHUM.

JurubpugHoe ckpemrBanue. TpeTuit 3akoH MeHienst — 3aKOH He3aBUCUMOTO
HacJieJOBaHUsI TPU3HAKOB. [[uToIOrnYeckre 0OCHOBBI JUTHOPUIHOTO CKPEIIIBAHUS.

CueruieHHOe HacienoBaHue rnpuzHakoB. Pabotsl T. Moprana. CuerieHHOe
HACJICIOBAHUE TE€HOB, HAPYIICHUE CLEIUICHUS MEXIy TeHaMHh. XPOMOCOMHasd
TEOpHUsI HACIIEICTBEHHOCTH.

['eHeTnka nojila. XpOMOCOMHBIM MEXAHU3M OMpPEAEIEHUS MoIa. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M Te€TepOraMeTHbIA MOJ. ['eHeTmueckas
CTPYKTYypa MOJIOBBIX XpoMocoM. HacienoBanne npu3HaKkoB, CLHETUIEHHBIX C MTOJIOM.

['enoTun kak uenoctHas cucrema. [inenoTponus — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBI ajulenn3M. B3anMoaencTBUE HEaUIEIbHBIX TI'E€HOB.
KommnementapHocts. Onuctas. [lomumepus.

['eHeTMYECKMI KOHTPOJIb Pa3BUTHS PACTEHHM, dKUBOTHBIX U YEJIOBEKA, a TAKKE
(U3MONOTHYECKUX  TPOIIECCOB, TMOBEACHUS W  KOTHUTUBHBIX  (YHKIIUH.
['eHeTnueckre MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35TUH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckue acmeKThl KOHTPOJS H
W3MEHEHUS HACJIeACTBEHHOU HH(POPMAIIUU B TIOKOJICHUSX KJIETOK U OPTaHU3MOB.

JleMoHCTpauumn

[Toptpetsr: I'. Mennens, T. Mopras.

Tabmuubr u cxemsl: «IlepBoiii 1 BTOpoil 3akoHbl Menpaens», «Tpetuit 3akoH
Mennens», «AHamu3upyollee CcKpeluBaHue», «HemomHoe QOMUHUPOBaHHEY,
«ClemIeHHOe Hacle0BaHue MPU3HAKOB Yy Apo3oduibly, «['eHeTnka mojay,
«Kapuotun denoBeka», «Kapuotun npozodwib», «Kapuotunm mOTULBDY,
«MHOXECTBEHHBIN aJlJIeIu3M», «B3auMo1eiiCTBUE T€HOBY.

O6opynoBanue: MOJAENb IS JEMOHCTpPAIlMUd 3aKOHOB €IMHOOOpasws
rHOpUJIOB TIEPBOTO TIOKOJICHMSI M PACIICIICHUS TPU3HAKOB, MOJEIb IS
JIEMOHCTpAllUM 3aKOHA HE3aBUCHMMOTO HAcCJEJOBAHUS MPU3HAKOB, MOJENb JJIs



JEMOHCTPALlMM CLEIUICHHOTO HACJIEIOBAHUS NPU3HAKOB, CBETOBOM MHMKPOCKOIL,
MUKpornpenapar: «JIpozodumnay.

IIpakTuyeckas padGora «/3ydyeHwe pe3yabTaTOB MOHOTHOPUIHOIO
CKpEIIMBaHUA Y IPO30(UITBD».

IIpakTuueckass  paGora  «M3ydeHue  pe3ysibTaTOB  JUTHOPUTHOTO
CKPEIIMBaHUSA y IPO30(DUIIBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYUBOCTH

BzaumopeiictBue reHotuna u cpeabl npu  (HopMUpoBaHUM (DEHOTHIIA.
N3mMeHunBOCTh MpHU3HAKOB. KauecTBEHHbIE U KOJWYECTBEHHBbIE NMPU3HAKU. Buabl
M3MEHYMBOCTH: HEHACJIEACTBCHHAS U HACJIEACTBEHHAS.

MonmudukannonHass HW3MEHUYMBOCTh. Ponb cpeasl B (popMupoBaHUH
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuanroHHbIN
psan u BapuanmonHas kpuBas (B. Horanncen). CpoiicTBa MOau(UKAITMOHHON
V3MEHUYUBOCTH.

['eHoTMIIMYECKAast N3MEHUYUBOCTh. CBOMCTBA T€HOTUIIMYECKON N3MEHYMBOCTH.
Buapl reHOTUIIHYECKON N3MEHYMBOCTH: KOMOMHATUBHAS, MyTallMOHHAS.

KomOunaTuBHass M3MEHYMBOCTHb. Mei03 M MOJIOBOM TMPOIIECC — OCHOBA
KOMOWHATUBHON N3MEHUYUBOCTU. POJTh KOMOMHATUBHON M3MEHYUBOCTH B CO3JIaHUU
TeHETUYECKOro pa3HOO0pa3us B Mpeesiax OJHOrO BUA.

MyTanmonHass HM3MEHYMBOCTh. BuIbl MyTanuii: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  MHAYUUPOBAaHHbICE MyTallMHh. SoepHble W
HUToIIa3MaTuyeckue Myrtanud. CoMaTUYeCKUE U MOJOoBble MyTauuu. [IpuunHbI
BO3HUKHOBEHHs MyTauuid. MyTareHel W WX BJIMSHUE HAa OpPraHU3MBI.
3aKOHOMEPHOCTH MYTAlMOHHOI'O IIpolecca. 3aKOH T'OMOJIOTMYECKHUX pPSIOB B
HacienctBeHHo u3MeHunBoctu (H.W. BaBunoB). BHednepHass U3MEHUMBOCTH U
HACJIEACTBEHHOCT.

Onueenemuxa U JINUSEHOMUKA, POJb ONUSEHEMUYECKUX Gakmopos 6
HACNe008aHUU U USMEHUUBOCIU (DEHOMUNUYECKUX NPUSHAKOS ) OPSAHUIMOS.

JleMoHCTpauumn

[Toptpetsr: I'. ne ®pus, B. Uoranucen, H. 1. BaBuios.

Tabmuupl u  cxembl: «Bugasl usmeHumBOCTHY», «MoaudukanoHHas
U3MECHYHUBOCTDY, «KomOnHaTHBHAas W3MECHYHUBOCTHY, «Meiosy,
«OmnoaoTBopeHuey, «I eHeTnueckue 3a00aeBaHUs YeTI0BEKa», « Buapl MyTaruiiy.

OO6opyoBaHue: XMBbIE U TepOapHbIE AK3EMIUISIPbl KOMHATHBIX PacTeHH,
pucyHku (doTtorpadpum) >KMBOTHBIX C PA3JIMYHBIMU BUAAMH U3MEHYUBOCTH.

JlaGopaTopHhasi pabora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(UKAIIMOHHON M3MEHYMBOCTU. [locTpoeHue BapHaIlMOHHOTO psna U
BAPUALIMOHHOUN KPUBOW».



IIpakTuyeckas padora «Myranuu y apo3o¢uiasl (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBEKA

Kapuotun uyenoBeka. MexayHapoaHasi MporpaMma HCCIEIOBaHUS T€HOMA
yenoBeka.  MeToabl  M3y4eHUs ~ TEHETMKH  YEJIOBEKAa:  I'€HEaJOTMYECKUU,
OJIM3HEIIOBEIH, IIMTOr€HETUYECKU, MOIMYJISALIMOHHO-CTATUCTUYECKUN,
MOJIEKYJISIPHO-T€HETUYECKH. CoBpemeHHOE ONPENEIICHUE TE€HOTHIIA:
MOJJTHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIUPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[111P-ananu3a. HaciaeacTBeHHbIe 3a00JIeBaHUs YellOBEeKa. [ €HHbIE U XPOMOCOMHBIE
OoJe3HM 4YesoBeKa. boJie3HM C HACleACTBEHHOM MPepacioyioKEeHHOCTHIO.
3HaYeHUE MEAUIMHCKON T€HETUKHU B MPEIOTBPAILCHUHN U JICYEHUU T'€HETHUYECKUX
3a00JieBaHUI 4YelioBeKa. MeauKo-reHeTUueckoe KOHCYJIbTUpoBaHUE. CTBOJIOBBIC
KJIETKU. [IoHSATHE «T€HETHYEeCKOTO Ipy3a». ITUYECKUE aCHEKThl UCCIEHOBAHUN B
00JIaCTH peITaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['enetnyeckue (HakTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
(bU3MYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarolen cpeanl. [ eHeTnyeckas
MPEIPACIIOIOKEHHOCTD YETIOBEKA K MATOJIOTUSIM.

JlemoHcTpanuu

Tabmuubl u cxembl: «Kapuotun 4denoBeka», «MeToapl U3yuyeHUS T€HETUKU
yesjoBekay, «I'eHeTnueckue 3a001€BaHUs YEIOBEKay.

IIpakTnuyeckas padora «CocTaBiIeHUE U aHATIU3 POAOCIOBHOWY.

Tema 15. Cesrekuusi OpraHu3sMoB

JomecTukanus u ceseKuusi. 3apoKJICHHE CEEKIIUU U JOMECTUKALIUH. Y YEHUE
H. U. BaBunoBa o lleHTpax NpOUCXOXKIEHUS U MHOTr0OOpa3us KyJIbTYPHBIX
pacteHui. Ponb cenekunu B CO3JaHNU COPTOB PACTEHUN U TTOPOJI ) KUBOTHBIX. COPT,
opoja, MTaMM. 3aKOH TOMOJIOTUYECKUX PSAJIOB B HACIEICTBEHHOW U3MEHUYMBOCTH
H. W. BaBumnoBa, ero 3HaueHue JJis CEICKIIMOHHON PabOTHI.

Metonbl ceneknMoHHON paboThl. MCKycCTBEHHBIH OTOOp: MAacCOBBIA H
VHIUBUTYJIbHBIM. ITarbl KOMOUWHAIMOHHOM CCJICKIIUU. HcnriTanne
MPOU3BOJIUTENICH MO MOTOMCTBY. OTOOp MO TEHOTHUNY C TOMOIIBIO OILEHKHU
(deHoTuna NoOTOMCTBa U OTOOP MO TEHOTUITY ¢ moMolIbio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJICKIIMOHHOW  padoThI.
PanmnanoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTallMi Y KyJIbTYyPHBIX
dbopm opranu3mMoB. Mcmosib30BaHME TEHOMHOTO PEIAKTUPOBAHUS M METOOB
pexomoOuHanTHbIX JIHK 1151 mostydeHust iCX0JHOTO MaTepuaia Jjisi CeJeKIUU.

[Tomyuenue MTOJIUTLIIOUIOB. BryTtpusnaosas TUOpUIN3AIINS.
brmuskopoicTBEHHOE — CKpemmMBaHWe, wid  WHOpumuHr.  HepoacTBenHoe
CKpelIMBaHue, Wid ayTOpuAuHT. ['erepo3uc w ero mpuumHbL. Vcmomab3oBaHue
retepo3uca B ceneknuu. OtaanéHHas rubpuauzanus. [Ipeomonenue Oecruioaus



MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKITUN PACTCHUI U )KUBOTHBIX. «3e1éHas
DpesoIoYUAY.

CoxpaHeHure U U3y4eHUE T€HETUUECKUX PECYPCOB KYJIBTYPHBIX PACTEHUN U UX
JUKUX POJIMYEH I CO3JaHUs HOBBIX COPTOB M THOPHIOB CEILCKOXO3SIMCTBEHHBIX
KYJIbTYp. H3yuenue, coxpamenue u ynpasieHue 2eHemuyecKuMu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMBICIOBbIX  HCUBOMHBLIX 6 UYEeAdx VIyduleHusl
cywecmseyomux U co30aHus HOB8bIX NOPOO, JTUHUU U KPOCCO8, 8 MOM 4Yucie C
NpUMEeHeHUeM COBPEMEHHBIX MeMO008 HAYUHbIX UCCIe008AHULL, Nepedosblx uoell U
NepCcneKmuBHbIX MexHoI02UU.

JdeMoHCcTpaMu

[Toptpersr: H. W. Basumos, M. B. Muuypun, I'. [. Kapneuenko, II. II.
Jlyxpsnenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuubl u cxembl: «L{eHTpBI TPOUCXOXKIECHUS U MHOTO00Pa3usi KYJIbTYpPHBIX
pacTtenuit», «3aKOH TOMOJIOTHYECKUX PSAOB B HACIEACTBEHHONM M3MEHUYMBOCTH,
«Metoapl cenekiuny, «Otnanéunas rTubpuauzanusy, «MyTtaresesy.

JlabopaTopHast pabdora «/3ydeHne cOpTOB KyJIbTYPHBIX PACTEHUN U MOPOA
JIOMAIITHUX KUBOTHBIX).

JlaGopaTopHnasi pabora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IIpakTnueckas padora «IIpuBuBKa pacTeHUN».

IKeKypceusi «OCHOBHBIE METOIbl U JOCTHUKCHHS CEJICKIIMU PACTEHUU U
KHUBOTHBIX (Ha CEIICKIIMOHHYIO CTaHIUIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATEILHBIM YyYaCTOK, B TEIUIMYHOE XO3SAWUCTBO, B JIAOOPATOPHUIO
arpOyYHHUBEPCUTETA UM HAYYHOTO IIEHTPA)».

Tema 16. BuorexHoJ10rMs U CHHTETHYECKAS OMOJIOTUS

OOBEKTHI, HCHOJIb3yeMble B OWOTEXHOJIOTHMH, — KJIETOYHBbIE U TKAHEBBIC
KYJIBTYPHI, MHUKPOOPTAHU3MBI, 170. XapaKTEPUCTHKA. TpaguuronHas
OMOTEXHOJIOTHS:  XJIeOOMeUeHue, TMOIYyYEeHUE KHCIOMOJIOYHBIX IMPOIYKTOB,
BUHOJIeNME. Mukpobuonornueckuii cuHte3. OOBEKThI MHUKPOOMOJIOTUYECKHUX
TexHosorui. [IpousBoacTBO O€jika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3naHne TEXHOJIOTUM M MHCTPYMEHTOB LIE€JICHAIIPABICHHOIO M3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C LIEJIBIO MOJYYEHHUSI OPTAaHU3MOB U UX KOMIIOHEHTOB,
coJiep KalluX HE BCTPEUAIOIINECS B IPUPOJI€ OMOCUHTETHYECKUE TTYTH.

Knerounass mHxeHepus. MeToapl KyJbTypbl KIETOK U TKaHEW PACTEHUH U
KUBOTHBIX. Kpuobanku. Comarudeckass TruUOpuUAM3alMS H  COMAaTHYECKUN
sMOpuorene3. lcnonb3oBaHue TramiouoB B CeJlCKUMH pacTeHuil. [lonyuenue
MOHOKIOHAIbHBIX anmumen. Vcnonv3oeanue MOHOKIOHANbHBIX U NOJUKTIOHATbHBIX
anmumen 6 Mmeouyure. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKOHCTpyKIus
ANLEKIETOK U KJIOHUPOBAHUE >KUBOTHBIX. METOJI TpaHCIUIaHTAUU SIAEP KIIETOK.



Texnono2uu 0300po6nenus, KyibmueUpo8aHus U MUKPOKIOHANbHO20 PASMHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoMOCOMHass W Te€HHas WHXXeHepusa. VICKyCCTBEHHBIM CHHTE3 T€HA W
koHcTpyupoBanue pekomouHanTHbix JIHK. Coz0anue mpanceennvix opeanuzmos.
JlocTrx’eHus U MePCIEKTUBBI XPOMOCOMHOM U TEHHOW MHKEHEPUU. JKOJIOTHUECKNE
Y 3TUYECKHUE NPOOJIEMBbl TEHHOW WHKEHEPUU.

Menununckue OuorexHonoruu. [loctrenomuas mudposas meauimnaa. [TLP-
JMAarHoCTUKa. MeTa0oJIOMHBIN aHaiu3, TeHOUEHTPUYECKUH aHalu3 MpoTeoMa
YeJIOBEKA I OLIEHKH COCTOSIHUSL €r0 340pOBbs. M CIONb30BaHME CTBOJIOBBIX
kierok. TapretHas Tepanusi paka. 3D-Omoumkenepus misg  pa3paOOTKU
(GbyHIaMEHTAIbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTHH, CO3/aHUS KOMIUIEKCHBIX
TKaHEW COYETAHUEM TEXHOJIOTHUH TPEXMEPHOTro OmonmpuHTUHTra U ckaddonaunra
JUIS PELIeHUS 3a/1a4 IIEPCOHAIN3UPOBAHHON MEULIUHBI.

Co3naHne BEKTOPHBIX BaKIMH C LEJNbI0 00ecredeHuss KOMOMHHUPOBAHHOM
3amuThl OT Bo3Oyauteneid OPBU, ycTaHOBiIEeHHE MOJIEKYJISPHBIX MEXAHH3MOB
¢bynkunonupoanusi PHK-conepkamux BUpYcOB, BBI3BIBAIOIMIMX OCOOO OIACHBIE
3a00JIeBaHUS YEJIOBEKA U JKUBOTHBIX.

JlemoHcTpanuu

Tabnunp! 1 cxemsl: «Vcnoap3oBaHME MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHxkeHepusn», «['eHHass HHKEHEPUD.

JlaGopaTopHnasi padora «/3yueHne 00bEKTOB OMOTEXHOIOTUM.

IIpakTHyeckas padora «llorydeHre MOJIOYHOKUCIBIX TPOTYKTOBY.

Ikckypeusi «buoTexHonoruss — BaKHEHIIas MPOU3BOJAUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TTPOU3BOJICTBO).

11 KIIACC

Tema 1. 3apoxkaeHue u pa3BUTHE SBOJIOLMUOHHBIX INpeIACTABJICHUNA B
OouoJiorumn

OpomonmonHas Teopust Y. JlapBuHa. Ilpenmnochbuiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb 1 HaydHas aedarenpbHocTh Y. JlapBuHa.

JIBr>Ky1Me cuitbl 3BOJTIOLMH BUIOB 110 Y. J[apBHHY (BbICOKasi ”HTEHCUBHOCTh
Pa3MHOXKEHHS OpPraHU3MOB, HACJEICTBEHHass HM3MEHYMBOCTh, Oopbba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIN O0TOOD).

Odopmiienne cunterndeckorr Tteopuu sBomonuu (CTD). HelTpanbhas
Teopusi 3Boitonuu. CoBpeMeHHass JBOJIOIMOHHAS  OuoJoTHA. 3HAYeHHE
HBOJIIOLIMOHHON T€OPUH B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JlemoHcTpanuu



[Toptpetsl: Apuctorens, K. Jlunnei, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kiosnwe, Y. lapsun, C. C. YerBepuxos, 1. U. lImansraysen, Ix. Xonnein, 1. K.
benses.

Tabnuub! u cxembl: «CucreMa sxuBoit ipuposl (o K. JIunuero)», «JlectHuna
XKUBBIX cymiecTB (1o Jlamapky)», «Mexanusm (GopMupoBaHus NMPUCITIOCOOTICHUN Y
pacTeHull U *KUBOTHBIX (0 Jlamapky)», «Kapra-cxema mapipyra myremectBus Y.
Hapsuna», «Haxoaku Y. JapBuna», «®opmbl OOpbObI 3a CyIIECTBOBAHUEY,
«IToponbl romy6Gei», «MHoroodbpasue KyabTypHBIX (opM KamycTbl», «Ilopojibl
JIOMAIIIHUX >KMBOTHBIX», «Cxema oOpa3oBaHus HOBbIX BHJIOB (o Y. [lapBuny)»,
«CxeMa COOTHOLICHUS ABWXKYIIMX CHJI 3BOMIOUAN», «OCHOBHBIEC ITOJOKECHHS
CUHTETUYECKON TEOPUH 3BOJTIOLIHI.

Tema 2. MuKpoIBOIIOLHSA U €€ Pe3yJIbTATHI

[TonmynsAauus Kak 3JIEMEHTAapHas €IMHHLA 3BOJOLHMH. COBPEMEHHBIE METOIBI
OLIEHKM TE€HETUYECKOTO0 pa3HooOpa3zus M CTPYKTypbl Homyisiuuid. M3meHeHue
reHooH/a TOMYJSUUUA KAaK 3JIEMEHTAPHOE 3BOJIOLHMOHHOE SBJIEHUE. 3aKOH
reHeruueckoro paBuosecus k. Xapau, B. Baitnoepra.

DneMeHTapHble (aKTOphl (ABUKYIIME CHJIbI) HBOIIONMH. MyTallMOHHBIHN
npouecc. KomOunatuBHas wu3MeHuMBOCTh. [lpelip TeHOB — ciyuaiiHble
HEHaNpaBJICHHbIE U3MEHEHUS YaCTOT aJljiesiel B MOMyIAUUAX. DPPEKT OCHOBATEIIS.
Ippexm b6ymouinounozo eopaviuika. CHUdCeHue 2eHemuyecKko2o pasHooOpa3usL:
npuyunsl u cnreocmsus. llposenenue s¢pgpexma opetigha eenog 6 6ONLUWUX U MATBIX

NONYIAYUSAX. Murpanumu. N3onsauus MTOIYJISLIUI: reorpadguieckas
(mpocTpaHcTBeHHAs ), Onoorndeckas (penpoayKTUBHAs).
EctecTBeHHbIil 0TOOp — HampaBisiomuii ¢akrop sBomonud. DopMbl

€CTECTBEHHOTO  OTOOpa:  JIBWXKYIIMKA, CTAOMIM3UPYIOIIUNA,  pa3pbIBalOLIUI
(nm3pyntuBHbIi). [lonoBoil 0TOOp. BO3HMKHOBEHHE W HBONIOLUS COLUAIBHOTO
NOBEJCHUS )KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHU3MOB  KakK  pe3yjibTaT  MHMKPOIBOJIIOLUU.
Bo3HuKHOBEHKE NPUCTIOCOOIEHUI Y Opranu3MoB. ApoMop(}o3bl U UANOATANTALIAH.
[Tpumepsl TprcnocobIeHU y OpraHu3MoB: MOp(hoIornyeckue, Pu3noIoru4ecKue,
onoxumuyeckue, noBeAeHUYeckue. OTHOCHUTENBHOCTh  MPUCIOCOOIEHHOCTH
OpraHU3MOB.

Bun, ero xpurepum u CcTpykTypa. BumooOpazoBaHue Kak pe3ynbTar
MUKpPO3BOJIIOIMU. M3omsamus — kiatoueBoil (akrtop BumoodOpazoBanus. Ilytu u
CIIOCOObI BUJ1I000pa30BaHMUS: aJJIONaTPUYECKOe (reorpaduueckoe),
CUMITATPUUYECKOE (?KOJIOTUYECKOe), «MTHOBEHHOE) (monumIonIU3aIusl,
ruOpuanzanus). JIuTenbHOCTh SBOTIOIMOHHBIX MPOIECCOB.

Mexanu3mbl GOpMHUPOBAHUS OMOJIOTHYECKOTO Pa3HOOOpa3usl.



Posib 3BOMIOLIMOHHOM OHOJIOTHH B pa3paboTKe HAyYHBIX METOJOB COXPAHEHUS
OouopazHooOpaszusi. MUKpPOIBOJIONKUS W KOJBOJIIOIUS IMApa3sUTOB U HUX XO34EB.
Mexanu3mbl GOPMUPOBAHUS YCTOWYMBOCTH K aHTHOUOTHKAM U CTIOCOOBI OOPHOBI €
HEW.

JdeMoHCcTpaMu

[Toptpetsi: C. C. UerBepukos, O. Maiip.

Tabmumplt 1 cxembl: «MyTallMOHHass HM3MEHYUBOCTHY, «[lomymsimonnas
CTPYKTypa Buaa», «Cxema MposiBJIeHUs 3akoHa Xapan—BaiinOepray, «IBuxymue
CWJIBl ABOJIIOIUNY, «IKOJOTHYEcKass M30JSAUs MONYyJIAlUi ceBaHCKOU (openny,
«I"eorpaduueckast U301 TUCTBEHHULIBI CHOMPCKOM U TUCTBEHHUIIBI 1ayPCKOi»,
«ITonmysIIMOHHBIE BOJHBI YHCIEHHOCTH XUIIHUKOB U KEpTB», «Cxema IeHCTBUA
€CTECTBEHHOT0 0TOOpay, «@opMbI OOpPHOBI 3a CcylllecTBOBaHUEY, « MHyCTpHUanbHBbIMI
MenaHu3M», «oKuBble — uckomaemele»,  «IIOKpOBHTENBCTBEHHAas  OKpacka
XKUBOTHBIX», «[Ipemgynpexnaronias OKpacka >XHUBOTHBIX», «PU3HOIOTHYECKHE
apantaiun», «lIpucnocoONEeHHOCTh OpPraHu3MOB U €€ OTHOCHUTEIBHOCTHY,
«Kputepuu Buaa», «Bunpl-nBoHuKn», « CTpyKTypa Buaa B npupoae», «CrnocoObl
BU1000pa3oBanHus», «I eorpaduueckoe BUA00OOpa30BaHUE TPEX BUJIOB JAHIBIIICH,
«DKOJIOTUYECKOE BUA000pa3oBaHUE BUAOB CHHMI, «[lomumimouasl pacteHuil»,
«KamycTHo-peneunblit THOpHUITY.

O6opynoBanue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uyydesia MTHUI[ U
3Bepel ¢ mpuMepaMu pa3IMuHbIX MPUCTIOCOOJIECHUM, Yydelia ITUILl U 3BEpel pa3HbIX
BUJIOB, TepOapuu pacTeHHid OJM3KUX BHJIOB, OOpA30BaBILIMXCS PA3NUYHBIMU
CIIOCOOAMH.

JlaGopaTopHasi padoTa «BrIsgBiIecHNE N3MEHYMBOCTH Y 0COOEH OJTHOTO BUJIaY.

JlaGopaTopHnasi padora «IIpucnocoOneHrss OpraHM3MOB U UX OTHOCUTEIIbHAS
1e71eCO00pa3HOCThY.

Jlabopatopuass pabora «CpaBHEeHHE BHJIOB IO MOP(OIOTUUECKOMY
KPUTEPUIO».

Tema 3. Makpo3Boouus U eé pe3yabTaThbl

Metonbsl W3ydeHUS MaAKpO3BOMIONMU. [lalleOHTOIOrMYECKHE  METOMBI
uzydeHus: HBoimonuu. IlepexonHeie ¢GopMbl U (PUIOTEHETHYECKUE  PSIIbI
OpraHU3MOB.

buoreorpaguyeckue Metonsl u3yudeHus sBodronuu. CpaBHeHHe GIOpbl U
(dbayHbl MaTepUKOB W OCTPOBOB. buoreorpaduueckue obmactu 3emiu. Bumbi-
SHAEMUKHU U PETUKTHIL.

OMOpPHUONIOrHYECKUe U CPABHUTEIHLHO-MOP(OJIOTHUECKHE METOAbl U3YyUEHUS
IBONIIOLMU. ['€HEeTMYEeCKME MEXaHU3Mbl 3BOJIOLMH OHTOI€HE3a M IOSIBICHUS
HBOJIIOMOHHBIX  HOBIIECTB. ['OMOJOrMYHBIE W  AHAJIOTMYHBIE  OpraHbl.
PynumenTtapuble  opraHbl M aTaBuU3Mbl.  MOJIEKYJISIpHO-T€HETUYECKUE,



OMOXMMHUYECKHE U MATEMAaTUYECKUE METOAbI U3YUEHUS IBOIIOLUU. | OMOJIOTHYHBIE
redbl. COBpeMEHHbIE METO/IbI IIOCTPOEHUS (PHIIOTC€HETUYECKUX JICPEBHEB.

XPpOMOCOMHBIE MYTALIMH U 3BOJIIOLUS TEHOMOB.

OO01mMe 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMU. [IpuHyun cmenvl yHKYuU.
HeobOpatumocTs 3Bomonnu. AfanTuBHas paauanus. HepaBHOMEPHOCTh TEMIIOB
ABOJIIOLIU Y.

JleMoHCTpanun

[Toptpetsl: K. M. bap, A. O. KoBanieckuii, @. Mrosiep, 3. ['ekkeb.

Tabmuupbl U cxembl: «DUIOTEHETUUECKUN DSl JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3ybObie  smepb»,  «Crerouedans»,  «PuHnopute»y,  «CeMeHHbIE
nanopoTHUkn», «buoreorpaduueckue 30HB 3eMin», «Jlpeid KOHTHUHEHTOBY,
«Penuktey, «HadanpHble cTaauu 3MOPUOHAIBHOIO PA3BUTUS MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTMYHBIE OpraHbD), «PyIHMMEHTHI,
«ATaBU3MBI», «XPOMOCOMHBIE HAa0OpHI YEJIOBEKAa U IIUMIIaH3e», «l JaBHbBIE
HaITpaBJIEHUS 3BOJIIOIUNY, «O0I1IHe 3aKOHOMEPHOCTH 3BOJIFOLII.

OO6opynoBaHue: KOJJIEKIIMU, TrepOapuu, MYyJSKH HMCKOIMAEMBIX OCTATKOB
OpraHU3MOB, MYJISKA TOMOJIOTUYHBIX, AHAJIOTMYHBIX, PYJUMEHTAPHBIX OPraHOB H
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHe )KU3HA HA 3emJie

HaydHble TrUmoTe3bl NPOUCXOXKIACHUS >KU3HM Ha 3emie. AOUOTeHe3 H
naHcrepmusi. [JloHayyHble IpencTaBlI€HUs O 3apPOKICHUU JKU3HU (KPEAlMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOsKICHUS )KU3HU U €€ ONpoBepKeHKE onbiTamu .
Penu, JI. Cnannannanu, JI. [1actepa. [IponcxoxaeHue sxu3Hu U aCTPOOHOIOTHA.

OcHoOBHBbIE JTanbl HEOPraHUYECKOU JBOJIIOLIUU. [ImanerapHas
(reonmoruueckasi) SBOJIOINUSA. XHUMHUYECKass OHBOJIONMSA. AOUOTEHHBIM CHHTE3
OpraHnyecKkux BemecTs n3 Heopranndeckux. Omeir C. Mumtepa m I'. Opm.
O6pazoBanue noaumMepoB u3 MonomepoB. Koaneparnas runote3a A. V. OnapuHa,
runore3a mnepBuyHoro OynwoHa JIk. XongeiHa, TreHeTHYeckas rumoTe3a [.
Ménnepa. Pubosumer (T. Yex) u runoreza «mupa PHK» V. T'mnGepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hcropus 3emnn u MmeToabl €€ n3ydeHus. Mickonaemple OpraHnyeCcKUe OCTaTKU.
['eoxpononorust u e€ meroapl. OTHOCUTENbHAs U aOCOJIOTHAs T€OXPOHOJIOTHUS.
['eoxpoHoIOrMYecKas MIKaia: 30HbI, 3pbl, IEPUOJIbI, STTOXH.

Havanenbie 3Tamnbl OpraHM4ecKoM »HBOJIOUMU. [losBIEeHME W D3BOMIOLUA
NEPBBIX KJIETOK. DBOMIONUSA MeTabonu3Ma. BO3HUKHOBEHHE MEPBBIX HKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTUIEHKHN KaK aHAJIOT MEPBBIX Ha 3emiie COOOIIEeCTR.
CrpomaronuTtsl. [IpokaprOThl U 3yKapUOTHI.



[Tpoucxoxaenue sykaproT (CUMOUOTEHE3). DBOTIOLNMUOHHOE MTPOUCXOKIACHHE
BUPYCOB. [IpoucxoxkieHne MHOTOKJIETOYHBIX OPraHU3MOB. BO3HHKHOBEHHE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIONMU BbICIINX pacTeHU. OCHOBHBIE apoOMOPGO3bI
pactenur. Beixonm pacteHuit Ha cymry. [losiBieHHE CIOPOBBIX pPACTEHUW U
3aBoeBaHre uMHU cymu. CemeHHble pacTeHus. [IpoucxXoxeHHe IIBETKOBBIX
pPaCcTCHUMN.

OCHOBHBIE 3Tallbl 3BOJIOLMH >KUBOTHOTO Mupa. OCHOBHbIE apoOMOP(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuil B3pbIB — MOSBICHHE COBPEMEHHBIX
TunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIOLUSA TO3BOHOYHBIX.
[Ipoucxoxaenne ampuouii u pentwimil. [IpoucxoxaeHue MICKONUTAIONINX U
ntuil. [lpunuun kimodyeBoro apomopdosza. OcBoeHHE OECIO3BOHOUYHBIMU U
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pasutne xu3HM Ha 3eMje MO 3paM W MepuoiaM: apxeu, MPOTEPO30i,
najaeo30i, Me3030H, KaiiHo30i. OO0I111ast XapaKTEPUCTUKA KJIUMaTa U T€0JIOTHYECKUX
npoueccoB. [losiBieHnEe U paciBET XapaKTEPHBIX OPraHU3MOB. YTIIE0Opa3oBaHUE:
€ro yCJIOBUS U BJIMSIHUE HA Fa30BbIM COCTaB aTMOC(hEPHI.

MaccoBble BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MPOUUIOro. [IpuynHel u
CJIEICTBUS MAacCOBBIX BbIMHUpaHHil. COBPEMEHHBIN IKOJOTHYECKUN KPHU3UC, €rO
ocobenHoctu. [Ipobiema coxpanenus: 6mopazHooOpasusi Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [IpuHuumnel knaccupukanuu
oprann3MoB. OCHOBHbIE CUCTEMATUYECKHUE TPYIIIIBI OPTaHU3MOB.

JemoHcTpanuu

[Toptpetsl: ®. Penu, JI. Cnannanuanwu, JI. ITactep, . 1. Meunukos, A. W.
Omnapun, JIx. Xonaenn, I'. Ménnep, C. Mumnep, I'. IOpu.

Tabnuiel u cxemsl: «CxeMma omnbita @. Penny», «Cxema onwita JI. [Tactepa no
M3YYEHHUIO CaMO3apoKIeHUs Ku3HW», «Cxema ombiTa C. Muinepa, I'. FOpwuy,
«JTanbl  HEOPraHWYECKOW  JBONIOLUUN», «['€OXpOHOJIOrMYecKas  IIKajiay,
«HauanpHble 3Tanbl OPraHMYecKou 3BOMIOLUNY», «CxeMa 00pa30BaHUS dYKAPUOT
nyTéM cumoOuorenesa», «Cucrema KuUBOW mpupoab», «CTpoeHue BHUpPYCay,
«Apomopdo3bl  pacreHuit», «PuHHOGUTH, «OIHOKIETOUHBIE BOJOPOCINY,
«MHOTOKJIETOUHBbIE BOAOpOCHNY», «Mxu», «llamopoTHukm», «l'onocemMeHHbIE
pactenus», «Opranbl IBETKOBBIX pacTeHUI», «CxeMa pa3BUTHUS )KUBOTHOTO MUPay,
«Apomop(do3bl KUBOTHBIX», «IIpocTeitmmey», «Kumeunononoctueiey, «llnockue
yepBu», «YUneHuctonoruey, «PbiObl», «3emMHOBOAHBIEY, «lIpecmbikarommecs,
«lItnupyy, «Miekonuratomme», «Pa3BuTre )Xu3HU B apXEHUCKOU 3pey», «Pa3Butue
)KU3HH B TMPOTEPO3OMCKON 3pe», «Pa3BUTHE XU3HM B NAJICO30UCKOU 3pey,
«Pa3BuTHE KU3HU B ME3030MCKOMN 3pe», «Pa3BuThe )XU3HU B KaWHO30MCKOU 3pe»,
«CoBpeMeHHas cucTeMa OpraHu4eCcKoro Mupay.



O6opynoBanue: repObapuu pPACTEHHWM pa3IWYHBIX OTHAEIOB, KOJIJICKITUU
HACEKOMBIX, BJIJKHbBIE MIPENapaThl >KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUICKIIUU
UTJIOKOKHX, CKEJIEThl TO3BOHOYHBIX dKUBOTHBIX, Uy4deJia IITUIL] U 3BEPEH, KOJUICKIIUU
OKaMEHEJOCTEW, TMOJE3HbIX MCKOMAEMbIX, MYJSIKH OPraHMYECKHX OCTaTKOB
OpTaHU3MOB.

Bupryanbnas naboparopHas padora «MopaenupoBaHue onbIToB Muiiepa—
FOpu 1o n3ydenno abMOreHHOTO CUHTE3a OPTaHUYECKUX COSMHEHUI B IEPBUYHOMN
atMocdepe».

JlabopaTtopnasi padora «/3yueHue M omnuMcaHuWE HMCKONAEMBIX OCTAaTKOB
JIPEBHUX OPTaHU3MOB).

IIpakTnyeckas pabdora «l3yuyeHue OCOOEHHOCTEH CTpOEHUs pacTeHU
Pa3HbIX OTAEIIOBY.

IIpakTuyeckas padora «/3yyeHue oCOOEHHOCTEN CTPOEHUSI MTO3BOHOYHBIX
YKUBOTHBIX».

Tema 5. IIpoucxoxaenune Yea0BeKa — AaHTPOIIOIeHe3

Pa3nenbl v 3aaa4n aHTPONOJAOTUU. METO Il AHTPOTIOJIOTHH.

CraHOBNIEHUE TPEICTABICHUNA O MPOUCXOXKICHUU 4esoBeKa. PemurunosHeie
B033peHUsl. COBpEMEHHbBIE HAYYHBIE TEOPHH.

Cx0ACTBO YenoBeKa C KUBOTHBIMU. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.
CBueTENbCTBA  CXOJCTBA  YEJIOBEKA C  JKUBOTHBIMU:  CPaBHHUTENIbHO-
MOpGOIOTUYECKHE, AMOPHUOJIOTHYECKHE, (hbU31M0I0r0-OMOXUMHUYECKHUE,
noBesieHUeckre. OTanyus 4enoBeKka OT KUBOTHBIX. [IpIMOXOXKIEHHE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE rOJIOBHOIO MO3ra U BTOPOM CUTHAJIBHOMU
CUCTEMBI.

JIBrkymue cuiibl ((pakToOpbl) aHTPONOreHe3a: OMOJIOruYecKue, COllualbHbIE.
CooTHolIEeHNE OMOJOTUYECKUX U COLUATIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OcHOBHBIE CTaJuM aHTpororeHesa. PanHue dYenoBekooOpa3Hbie 00€3bSHBI
(IPOKOHCYJIBI) M PaHHUE TTOHTUIBI — OOIITHE MPEIKH YeIOBEKOOOPA3HBIX 00€3bsH 1
JOIe. ABCTPAJIONUTEKN — JBYHOTHE MPEAKH JIOAEH. UenoBeK yMeIbli, MepBbIe
W3TOTOBJICHUS 0Py Tpyaa. YenoBek MPAMOXOISIINMI U IEPBBIA BBIXO JIFOAEH 32
npeneinsl Appuku. YenoBek reifienboepreckuil — o0 npeiok HeaH 1epTaabCKOTro
YEJIOBEKa M YEJOBEKa PasyMHOro. YeyloBeK HEaHAEPTAIbCKUM KaK BHJ JIKOJEU
XOJIOJHOTO KJIMMara. YeloBEeK pa3yMHbId COBPEMEHHOIO THIIA, JECHUCOBCKUU
YeJIOBeK, OCBOCHME KOHTHHEHTOB 3a mnpenenamu Adpuku. [laneoreneruka u
NajeoreHOMHKA.

DBOJIONUS COBPEMEHHOTO 4esnoBeKa. EcTecTBeHHBI OTOOp B TMOMYJISIIHSIX
yenoBeka. MyTanuvoHHbBIN Tiponiece u moauMopdusM. [lomynsiuoHHbIE BOJHBI,
npeiid reHoB, murpanus U «d(PpQPeKT oCHOBATENs» B MOIMYJSIUIX COBPEMEHHOTO
YeJioBeKa.



Yenoseueckne pacel. llonatne o pace. bospmme pacel: eBporeoniHast
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANIbHASs]),  MOHTOJOUAHAs
(a3maTcko-aMepuKaHcKas). Bpems u myTu paccelieHHs 4YeloBeKa IO IJIaHETe.
EnuHcTBO  uyenoBeueckux  pac. HayuHas  HECOCTOSITENBHOCTH  pacHu3Ma.
[Ipucnoco6eHHOCTh YeNoBeKa K pa3HbIM YCJIOBUSIM OKpY)KAroUIeH Cpeibl.
Bnusinue reorpaduueckoit cpeapl u Aperida reHoB Ha MOP(HOIOTHI0 U (PU3HOIOTHIO
YeJoBeKa.

MexaucuMiuiiHapable  MeTojbl B (usnueckol  (OMOJIOTHYECKOH)
AHTPOMOJIOTUM.  ODBOJIOLMOHHAS ~ AHTPOINOJOTHUS U MAaJCOaHTPONOJIOTHUS
YEJIOBEYECKUX MOMYJIAUA. broconuanbHble UCCIEAOBAaHUSA MPUPOIBI YEIIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOITMYECKOr0 U COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpanumn

[Toptpersr: Y. lapsun, JI. Jluku, 4. 5. Porunckui, M. M. I'epacumos.

Tabmunp! 1 cxembl: «MeTo/ibl aHTPONOJIOTUNY, «I 0JIOBHOM MO3I YellOBEKay,
«YenoBekooOpa3Hble 00€3bsHbI», «CKENeT 4YeloBeKa M CKEJEeT IIMMIaH3e»,
«PyIMMEHTBI M aTaBU3MBbD», «J{BHKyLIUE CUJIBI AHTPOIIOTE€HE3a», « IBOIIOLUOHHOE
IpPEBO  YENOBEKa», «ABcTpamonurek», «UYenoBek  ymenslit», «Yenosek
NPSAMOXOISIINIY, «/leHrucoBckuil yenoBek» «Heanaepranbipy, « KpoMaHbOHIBD,
«IIpenku yenoBeka», «Talbl HIBOJIOLUHN YEJIOBEKA», «Pacel yenoBeka.

OOopynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TPEeAMETOB MaTepualibHOU
KyJIbTYphl ~TIPEIKOB YEJIOBEKa, penpoaykuuu (dororpaduu) KapTUH C
MU(DOJIOTUYECKUMU U OHMOJEHCKUMHU CIOKE€TaMU TPOUCXOXKICHHS 4YeJlOBEKa,
¢doTtorpaduu HaXOJOK UCKOTAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJI0BEKa, MOJIENb
Yyepera 4eJI0BeKa U Yepera IMUMIIaH3€e, MOJENb KUCTH YEJIOBEKA U KUCTH IIMMIIaH3e,
MOJEIHN TOpPCa MPEIKOB YEIOBEKA.

JlabGopaTopnasi padora «lV3yueHne o0COOEHHOCTEH CTpPOCHHUS CKeJeTa
YeJIOBEKA, CBSA3AHHBIX C NMPSAMOXOKICHUEM.

IIpakTnueckas padora «/3yyeHre SKOJIOrMYECKUX aJalTallil YeIIOBEKay.

Tema 6. Jxkosoruss — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB U
HAJ0PraHMU3MEHHBIX CHCTEM C OKPY Kalollei cpeaoi

3apoxaeHue U pa3BuTHe 3KoJoruu B Tpyaax A. 'ymOonsara, K. @. Pynwe, H.
A. Cesepuona, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3amauu
9K0J0TuH. CBSI3b SKOJIOTUU C IPYTUMH HAyKaMH.

Metonbl 3kosioruu. IloneBbie HaOMOAEHUS. DKCHEPUMEHTHI B HKOJIOTHH:
NpUpoAHbIE W J1abopaTtopHble. MoJenupoBaHre B OKOJOTUU. MOHUTOPHUHT
OKPYXAaIOIIeH CpeIbl: TOKAIbHBINA, PETUOHAIBHBINA U TJI00ATBHBIN.

3HaYeHUE OKOJIOTMYECKUX 3HAHUM IS YEJIOBEKA. DKOJOTHYECKOe
MHUPOBO33PEHUE KaK OCHOBA CBS3€H YEIOBEYECTBA C MpUpOAor. DPOopMHpOBaHUE
DKOJIOTHYECKOMN KYJIbTYpPbI U 3KOJIOTMYECKOM IPAMOTHOCTH HACEIEHUS.



JleMoHCTpanun

[Toptpetsl: A. I'ymbonbar, K. ®@. Pynee, H. A. Cesepuos, O. ['ekkeinb, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr skonorun», «Meroasl 3konoruny, «Cxema
MOHHUTOPHUHTA OKPYKAOIIEN CPEABDY.

JlaGopaTopHuasi padora «3yuenue METOJ0B JKOJIOTUYECKUX
VCCIIEIOBAHUI.

Tema 7. Opranusmsl U cpea OOUTAHUS

DKoyiornueckre (PakTopbl U 3aKOHOMEPHOCTH ux aenctus. Kinaccudukanms
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHUECKUE, OMOTHUECKHUE, aHTpOIOreHHbIe. O01me
3aKOHOMEPHOCTH JEWUCTBUS dKojoruueckux Qaxrtopos. [IpaBuno munumyma (K.
[lInpenrens, 0. JIubux). TomepaHTHOCTb. DBPUOMOHTHBIE W CTEHOOMOHTHBIC
OpTraHU3MBI.

AbGuoTtnueckue ¢dakrtopel. CBeT Kak »Kojorudeckuit daxrtop. JleicTBue
Pa3HBIX YYAaCTKOB COJIHEYHOI'O CHEKTpa HAa OPTaHU3MBI. DKOJIOTHUYECKHUE TPYIIIIbI
pacTeHU M >KMBOTHBIX [0 OTHOLICHWIO K cBeTy. CUrHampHas poJib CBETAa.
DoTONEPUOIU3M.

Temneparypa kak oskojorudeckuid (axrop. [eiicTBue TemmepaTypbl Ha
opraHu3Mbl. [IoMKWIIOTEPMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTAHU3MBI.

BnaxHocTs kak skojormyeckuid (pakrtop. IlpucnocobiieHuss pacTeHud K
nojJiep>kaHuio BojHOro Oananca. Knaccudukamus pacTeHUN MO OTHOIICHHUIO K
Boje. [IpucniocoOnenust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEKUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJIHAs, HA3€MHO-BO3JYIIHAS, MOYBEHHAS,
NIyOMHHAsT ~ TIOATNOYBEHHAsl, BHyTpuOpranusMmeHHas.  Dusuko-xumMudeckue
0COOEHHOCTH cpefi 00uTaHusi opraHu3MoB. [Ipucnoco61eHuss OpraHu3MoB K KU3HH
B Pa3HBIX Cpeaax.

buonornueckue putMmbl. BHemHue W BHyTpeHHUE pUTMBI. CyTOYHBIE H
roguuHbie pUTMBL. [IprCOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHSIM
YCJIOBUM KU3HMU.

’Kuznennsie popmbl oprann3mMoB. [TonsiTue o xu3HeHHOM popme. JKu3HeHHBIE
dbopMbl pacTeHHMl: JepeBbs, KyCTapHUKH, KYCTApHUYKH, MHOTOJICTHHE TPaBBHI,
OJTHOJICTHHE TpaBbl. JKu3HEHHBIC (HOPMBI )KHUBOTHBIX: TUIPOOUOHTHI, TEOOMOHTHI,
a’poOroHTHI. OCOOEHHOCTH CTPOCHUS U 00pa3a )KU3HH.

buotnueckue hakTopsl. Buabl OMOTHUECKUX B3aUMOACHCTBUM: KOHKYPEHIIUSI,
XUIIHAYECTBO, cuMOM03 u ero (opmel. [lapazutusm, koomeparusi, MyTyaliu3M,
KOMMEHCaJIU3M (KBapTUPAHTCTBO, HaxJICOHUYECTBO). Herpoduueckue
B3auMoOJecTBUs  (Tommueckue, (Qopudeckue, (Qabpuueckue). 3HaAUCHUE



OMOTHYECKUX B3aUMOACHCTBUN JUIsl CYLIECTBOBAHMS OpPraHU3MOB B CpeEAe
obutanwus. [IpUHIMI KOHKYPEHTHOTO UCKITIOUEHUS.

JleMoHCTpanun

Tabmupl 1 cxeMmbl: «OKosornyeckue (akTopsl», «CBETOBOH CHEKTPY,
«OKOJIOTMYECKNE TPYIIBI )KUBOTHBIX IO OTHOUIEHUIO K CBETY», «TeImIoKpoBHBIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >XUBOTHBIE», «DHU3MOJIOrMYECKUE aTanTaluu
XKUBOTHBIX», «Cpenbl OOWTaHHS OpPraHu3MOB», «bHOJOrMYECKHE PUTMBIY,
«OKu3nennslie Gpopmbl pacTeHUID», «KU3HEHHBIE (POPMBI )KUBOTHBIX», « IKOCHCTEMA
LIMPOKOJIMCTBEHHOTO Jiecay, «IJKOCHCTEMa XBOWHOrO Jjeca», «llenmm nuranus»,
«XHIHAYECTBOY, «ITapazutuzm», «Konkypenuus», «Cumobuosy,
«KommeHncanuzmy.

O6opynoBanue: repOapuu pPacTeHUNM U JKUBOTHBIX, MPUCHOCOOJEHHBIX K
BIMSHUIO Pa3jMYHBIX SKOJOTMYECKHX (DakTOpoB, repOapuu CBETOJIOOUBBIX,
TEHEJNIOOUBBIX U TEHEBBIHOCIIMBBIX PACTEHUN, CBETOJIOOMBBIC, TEHENIOOUBHIE U
TE€HEBBIHOCJIMBbIE KOMHATHBIE PACTEHHUS], TepOapUU U KOJUIEKIIUU TETUIOTIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PAaCTEHUM, dydesia NTULl U 3Bepel, repOapuu
pacTeHuil, OTHOCSIMMXCA K TUrpoduraM, kcepopuram, Me30puTaM, KOMHATHBIC
pacTeHMsl TaHHBIX IPYMI, KOJUIEKIUU XUBOTHBIX, OOMTAIOIIMX B Pa3HBIX Cpenax,
repbapuu U KOJUIEKUMU PACTEHUH M JKMBOTHBIX, OOJaJaloMIUX dYepTaMu
IPUCIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBUH KU3HU, TrepOapuu M
KOJUIEKIIMU PACTEHHM M JKUBOTHBIX PA3IMYHBIX >KM3HEHHBIX (POpPM, KOJUIEKIUU
KUBOTHBIX, YYACTBYIOIIHUX B PA3JIMYHBIX OMOTHUECKUX B3aUMOJICUCTBUSAX.

JlabopaTtopuasi padora «BbIsiBIeHHE MPUCTOCOOTICHUN OpPraHU3MOB K
BIIUSTHUIO CBETA.

JlaGopaTopnasi paGora «BpisiBIeHHE NPUCTOCOOJIEHUNA OpPraHU3MOB K
BJIUSIHUIO TEMIIEPATYPHD».

JlaGopaTopHasi padoTa «AHATOMHUYECKHE OCOOSHHOCTH PACTECHUI U3 Pa3HBIX
MeCT OOUTaHUS.

Tema 8. IKo/10rusi BUAOB U MOILYJIA UM

DKOJIOTMYECKHE  XapaKTePUCTUKH  TOMYJISALHH. [lonynsauuss  Kak
ounonoruyeckas cucreMa. Poib HEOTHOPOAHOCTH Cpelibl, PU3NUECKUX OAPHEPOB U
0COOEHHOCTEN OMOJIOrMU BUIOB B (POPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYpPHI
nonyisauuid. OCHOBHBIE TOKa3aTead NOMYJISUUU: YHUCIEHHOCTh, IUIOTHOCTD,
BO3pacTHasi M TI0JIOBasi CTPYKTypa, pOXKIAeMOCTb, MPHUPOCT, TEMI pPOCTa,
CMEPTHOCTb, MUTPALIUSL.

OKoJiornyeckas CTpykrypa nomyiasuud. OLieHKa YUCIEHHOCTH MOIYJISILUH.
JluHaMuKa monmyJsinMu U €€ peryssinusa. buoTudeckuid MOTEHLMAN MOMYJISLUH.
MopnenupoBaHue AMHAMUKY ronyJisinuy. KpuBble pocTa YHCIEHHOCTH MOITYJISILUY.
KpuBble BbDKHMBaHUS. Perynsiius YUCICHHOCTH NOMYJSUUNA: poJib (HaKTOPOB,



3aBUCSLIMX U HE 3aBUCALIUX OT IUIOTHOCTH. DKOJIOTMYECKUE CTPATETUU BUJIOB (I- 1
K-cTparerun).

[TonsitTue 00 sKomornyeckoil Huie BuAa. MectooOutanue. MHoOromepHas
MoJenb dKosiornueckon Humun Jx.M. XarunHcoHa. Pa3Mepbl 3KOJI0TMYECKOU
Hui. [loTeHnnanbpHas U peann30BaHHAs HUILIN.

Bun kak cucrema nomyisiqui. Apeansl BUAOB. BHIBI M HMX >KM3HEHHBIE
CTpATEruu. JKOJOTNYECKHE SKBUBAJICHTHI.

3aKOHOMEpPHOCTM TIOBEJECHUS W MUrpaluid >KUBOTHBIX. buosormueckue
WHBA3UH YyKEPOJIHBIX BUOB.

JdeMoHCcTpaMu

[Toptper: Ix. . XaTunHCOH.

Tabmuubl U cxembl: «JKOJOTMYECKUE XapAKTEPUCTHKU MOMYJSLHANY,
«IIpocTpaHcTBeHHass  CTpyKTypa  mnomyisium», «Bo3pacTHble  NHUpaMUb
nonyiasauum», «CKOpOCTh  3aceleHuss IOBEPXHOCTH 3€MJIM  Pa3IMYHBIMU
opranuzmammn», «Mogeinb 3xonorudeckort Humm k. M. XaTunHcoHay.

O6opynoBaHue: repoapuu pacTEHUM, KOJIJIEKIIUU KUBOTHBIX.

JlaGopaTopHnasi padora «IIpucnocoOneHust CeMsiH paCTEHUI K paCCEIICHUION.

Tema 9. Jkosorust coodmecTB. IKOIOrHYECKHE CHCTEMBI.

CoobmiectBa opranu3moB. buoneHoz u ero crpykrypa. CBsi3u Mexay
OpraHu3MaMH B OHOLIEHO3E.

Okocucrema Kak oTkpbiTas cuctema (A. Jx. Tencnu). @yHKIMOHAIBHbBIE
OJIOKM OpraHu3MOB B HKOCHUCTEME: IMPOIYLEHTbI, KOHCYMEHTBI, PEIYLCHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue uenu u cetd. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBel ¥ MBI B 3KOCUCTEMAaX. KpyroBopoT BEIECTB U IOTOK 3HEPTUU
B DKOCUCTEME.

OCHOBHBIE IOKA3aTENN IKOCUCTEMBL. broMacca 1 MpoAyKIus. DKOJIOTHIECKNE
MUPaMUJIBI YUCell, OMOMacChl U SHEPTHUH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOILIECTB — cykueccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCMM W HMX MPUYMHBI. AHTPONOreHHbIE BO3JAEHCTBUS Ha
cykueccuu. KnnmakcHoe cooOuiectBo. bruopaznooOpasue u moiHoTa KpyroBopora
BELIECTB — OCHOBA YCTOMUNBOCTH COOOIIECTB.

[IpupoaHbIe 3KOCUCTEMBL. JKOCUCEMbL 03ED U peK. DKocucmembl Mopet u
oKeano8. IKocucmemvl MYHOP, 1€c08, Cmenel, nyCmbitb.

AHTpOIIOTEHHBIE JKOCUCTEMBI. Arposkocucrema. ArponeHo3. Paznmnuns
MEXIYy aHTPOIION€HHBIMH U TPUPOIHBIMHU 3KOCHUCTEMAMHU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. [opoackas
bropa u ¢ayna. CuHaHTpomm3aius TOpPOJACKOW QayHbl. buonorumdeckoe wu
X035MCTBEHHOE 3HAUYEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.



3aKOHOMEpPHOCTH (POPMHUPOBAHUST OCHOBHBIX B3aUMOJICUCTBUI OPTaHU3MOB B
sKocucteMax. Poib kackadnoeo sghghekma u 6u008-30upuxamopos (Kiouesvix
6U008) 6 QyHKyuonuposanuu sxkocucmem. IlepeHOC SHEPTUU U BEIIECTB MEXKIY
CMEXHBIMH SKOCUCTEMaMHU. Y CTOMUMBOCTh OPraHU3MOB, MOMYJISIIIUNA U 9KOCUCTEM
B YCIIOBHSIX €CTECTBEHHBIX M aHTPOMOTEHHBIX BO3CHCTBHIA.

Mexanuzmwi 6030eticmaus 3a2psA3HeHUll PA3HbIX MUNO08 HA CYOOP2aAHU3MEHHOM,
OpP2AHUBMEHHOM,  NONYJIAYUOHHOM U  IKOCUCMEMHOM  VYPOBHAX,  OCHOBYI
9KOJIOSUHECKO20 HOPMUPOBAHUS AHMPONO2EHHO20 6030eucmsusi. MeTooIoTUs
MOHHTOPHUHTA €CTECTBEHHBIX U AHTPOIIOT€HHBIX SKOCHUCTEM.

JdeMoHCcTpaMu
[Toptper: A. [Ix. Tencnn.
Tabmuuer u cxeMbl:  «CTpykTypa  OHoueHO3a»,  «DKOCUCTEMA

IIMPOKOJIUCTBEHHOTO Jiecay, «IKOCHUCTEMa XBOMHOTO Jjecay, «DYHKIMOHAIbHbIC
IpyIIIBI OPraHU3MOB B SKOCHUCTEME», «KpyroBopoT BeliecTB B akocucteme», «llenu
nuTaHus (macTOWINHAs, JACTPUTHAsA)», «DKOJOTMYECKass NupaMujia YUCEeI»,
«OKonorudeckas mupamMua OMOMAacChl», «IKOJIOTHYECKas MUpaMuia dHEPTUNY,
«O0pazoBanue 6osoTa», «IlepBuuHas cykueccus», «BoccTaHoBIEHHE Jieca MOce
noxkapa», «9KocucreMa o3epa», «ArporeHos», «KpyroBopor BemiecTB U MOTOK
HHEPTUU B arporeHo3ey, «[Ipumepsl ypOosKocucTEMY.

O6opynoBanue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uyydesia MTHUI[ U
3Bepeid, repOapuu KyJIbTYPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
HKOCUCTEMBI.

IIpakTuyeckas padora «3ydyenue u onvucanue ypO03IKOCUCTEMBI.

JlabopaTtopuasi padora «M3ydeHue pazHOOOpa3usi MEIKUX [MOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX SKOCHCTEMAaX).

IKCKYypcusi «IKCKYpCcHsl B TUIIMYHBIM OMOTeo1eHo3 (B 1yOpaBy, OEpe3HsIK,
SJIbHUK, Ha CYXOJI0JIbHBINA WU TOWMEHHBIN JIYT, 03€p0, 00JI0TO)».

IKCKYypcHsi «IKCKYypCHsl B arpodKoCHCTeMy (Ha MOJ€ WM B TEIUIMYHOE
XO3SICTBO)Y.

Tema 10. buocdepa — riodanbHast IkOCHCTEMA

buocdpepa — oOmennanerapHas 000Jji0uka 3€MJIM, TJI€ CYIIECTBYET WIH
CYIIIECTBOBaJIA XKU3Hb. PazBuTHe npejcTaBieHuit o onocdepe B Tpyaax J. 3rocca.
VYuenne B. U. Bepuanckoro o 6uochepe. Obmactu 6mocheps! u eé cocra. XKupoe
BeIecTBO Orocdepsl U ero GyHKIINH.

3aKOHOMEpPHOCTH cyllecTBOBaHUsA Ouocdepbl. OcobeHHOCTH Ouocdepsl Kak
rII00aIbHOM dKOCUCTeMBI. J[nHamudeckoe paBHOBecue B Onocdepe. KpyroBopotst
BEIIECTB ¥ OMOTEOXUMHYECKHUE ITUKIBI (YTIepo/a, a30Ta). PUTMHYHOCTD sIBIICHUH B
ouocdepe.



3oHanbHOCTHL OHMocdepsl. [lousaTre o Gnome. OCHOBHBIE OMOMBI CYIIIH: TYH]IPA,
XBOWHBIC JI€Ca, CMENIAHHBICE W NIUPOKOJMCTBEHHbIC Ji€Ca, CTEIW, CaBaHHBI,
MyCThIHU, TPOITUYECKHE JIECa, BEICOKOTOPhs. KiuMar, pacCTUTEIbHBIN U KUBOTHBIN
MHUp OMOMOB CYIIIH.

CrpykTypa u QyHKIIHS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOTO MOTEHIMAja 1
ounochepHbIX QyHKIUHA.

JleMoHCTpanun

[Toptpetsl: B. . Bepnanckuii, 3. 3rocc.

Tabmuubr 1 cxembl: «I'eocdepsl 3emm», «KpyroBopoT azoTa B mpUpoOe»,
«KpyroBopoT yriepona B mpuponae», «KpyroBopor kuciopoma B mOpupone»,
«KpyroBopoT BoabI B mpupojie», «OcHOBHbIE OMOMBI cymin», «Knumatnueckue
nosica 3emnm», «Tynapay, «Taura», «Cmemanneiii jgec», «LInpokonmncTBEeHHbIN
necy, «Crenby, «CaBanHay, «IlycTbiHgy, « Tponndeckuii Jiecy.

O6opynoBanue: repbapun pacTeHUMN pa3HbIX OMOMOB, KOJUIEKIIUN KUBOTHBIX.

Tema 11. YesnoBek u oOKpy:xa0Ias cpeaa

OKOJIOTUYECKHE KPHU3UCHl W WX NPUYMHBL. Bo3nelcTBue dYenoBeka Ha
ouocdepy. 3arpsisHeHre BO3AYIIHOMN cpebl. OXpaHa BO3ayxa. 3arpsi3HEHUE BOJTHOM
cpeabl. OxpaHa BOJHBIX pecypcoB. PaspymieHue nouBbl. OxpaHa IMOYBEHHBIX
pecypcoB. I3MeHeHne Kiumara.

AHTpOIIOT€HHOE BO3JICHCTBUE HA PACTUTEIBHBIA U KUBOTHBIM MUp. OxpaHa
pPaCTUTENILHOTO W >KMBOTHOTO Mupa. OCHOBHBIE MPUHILMIBI OXPaHbl MPUPOJBIL.
Kpacasie xkHuru. Oco0o oxpansemblie mpupojansie Ttepputopun (OOIIT).
borannyeckue caibl ¥ 300J10TUYECKUE TTAPKH.

OCHOBHbBIE TPUHIUIIBI YCTOMYMBOIO PA3BUTHUSL UYEIOBEUECTBA U MPUPOIBI.
PanmonanpbHOE  TPUPOJONONIBL30BAHUE W COXpaHEHHWE  OMOJOTHYECKOTO
pazHooOpasust 3emiu. OOIIHME 3aKOHOMEPHOCTH TJI00ANBHBIX HKOJOTHYECKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCa U €T0 BEPOATHBIE TTOCIIEICTBUS.

Pa3BuTre METOJIOB MOHUTOPUHTA Pa3BUTHUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle ucciedo8anus nepexooa K pecypcocbepezaroujeli u
KOHKYDEeHmOocnocooHou snepeemuxe. buonoeuueckoe pasnoodpasue u buopecypcui.
Hayuonanvnvlie ungopmayuonnvie cucmemsl, obecneuugaroujue O00OCmMyn K
uHgopmayuu nO COCMOAHUIO OMOENbHLIX 6U008 U 3IKkocucmem. OcHogbl
aKopeadbuIumayuu dKocucmem U cnocooos 060pvOLL ¢ OUONOBDENHCOCHUIMUL.
Pexoncmpykyus Mopckux u HazeMHvIX IKOCUCTEM.

JdemoHcTpanuu

Tabnuibl 1 cxeMbl: «3arpsizHeHue atMochepbi», «3arps3HeHne THAPOChHEphD,
«3arpszaenue nouBb», «[lapaukoBbIit adhexT», «Oco00 oxXpaHsIeMbIe TPUPOTHBIC
TeppuTOpun», «MOAEIH YIIPaBIIEeMOTO MUPAY.



O6opynoBanue: ¢otorpaguu OXpaHSEMbIX PACTEHUNW M JKUBOTHBIX KpacHoii
kHuru Poccurickon ®@enepanun, KpacHON KHUTM peTHOHA.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BUOJIOTYHU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4YalONIMMHUCS TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUsl: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPaMMBbI IO OHOJIOTHH
BBIJICJICHBI CIIEAYIOUIME COCTABISAIONINE: OCO3HAHKWE OOYYaIOIIMMUCA POCCUICKON
IPaXKIAHCKON UJIEHTHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOONpPEACNCHUI0, Haluuyue Mmomusayuu K OOydeHUI0  OHOJIOTHUH,
yeneHanpasienHoe pazeumue BHYTPEHHHUX YOEXKIEHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIUN pa3BUTUS OUOJOTUUECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIUXCSl PYKOBOJACTBOBATHCS B CBOEH
JEATEIIBHOCTH 1[IEHHOCTHO-CMBICIIOBBIMA ~YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJIOTUYECKOTO 00pa30BaAHUS, HAIUYUE NPABOCOZHAHUS DKOJIOTUUECKON KYJIbTYPHI,
cnocooHocmu cmagums eI U CTPOUTH )KU3HEHHBIC TJIaHBI.

JInyHOCTHBIE PE3yJIbTAaThl OCBOEHUS MTPOTPAMMBI IO OUOJIOTUH JOCTUTAIOTCS B
CAMHCTBE Y4YEOHOW ¥ BOCHUTATEIBHOM JCSATENBHOCTU B COOTBETCTBHHM C
TPAAULUOHHBIMUA POCCUICKHUMU COLMOKYJIBTYPHBIMU, HCTOPUYECKUMHU U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE IMpaBUJIaMU U HOpPMaMHu
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIlecCaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUS U
CaMOpa3BUTHUsSA, PAa3BUTHS BHYTPEHHEH TMO3UIMU JIMYHOCTH, NATPUOTH3MA U
YBaXKECHUS K 3aKOHY U IMPaBOIOPSAIKY, YEJIOBEKY TPyJa U CTapIIEMy MOKOJECHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHUS K KYyJbTYPHOMY HACIEIUI0 U
TPaJULMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir ®Denepaiuu, npupoae u
OKpYXKarolIEn cpelie.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUsI ydeOHOro mpeamera «buosorus»
JIOJDKHBI OTPa)kaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIUECH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEXKIEHHH, COOTBETCTBYIOUIUX
TPAIUIIUOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIeCTBa, PAaCIIMPEHUE >KU3HEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE peav3alliid OCHOBHBIX HaIpPaBIICHUI
BOCIIUTATEBHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOro BOCIIMTAHUS:

c(hOpMUPOBAHHOCTH TPAKIAHCKOMN MO3UIIUKA 00YUAIOIIETOCsS KaK aKTUBHOTO U
OTBETCTBEHHOTO 4JICHA POCCUMCKOI0 OOIIECTBA;

OCO3HAHHME CBOMX KOHCTUTYITMOHHBIX MTPaB U 00SA3aHHOCTEH, YBOXKCHHE 3aKOHA
Y TIPaBOIOPSIKA;



TOTOBHOCThH K COBMECTHOM TBOPUECKOH JI€SITEIIbHOCTH MPU CO3JJaHUU YUEOHBIX
MPOEKTOB, PENICHUHM Yy4eOHBIX ¢ T[O3HABATEIBHBIX 3a/a4, BbBIIOJIHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IMO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE yYUTHIBATH B CBOMX JECUCTBHSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUSMU, KYJIbTYPHBIMH IIEHHOCTSMH U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJHEHHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 33a7a4, YBAKUTEIHbHOTO
OTHOILIEHHSI K MHEHHUIO OIIMOHEHTOB IMpPU OOCYXJIEHUM CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COACPKAHUS;

TOTOBHOCTh K T'YMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakIaHCKOU MEHTUYHOCTH, TAaTPUOTU3MA,
YBAXKEHHUS K CBOEMY HapoOly, YyBCTBA OTBETCTBEHHOCTH Tiepesl PonuHoi, roppoctu
3a CBOM KpaH, CBOIO PoauHy, CBOM S3BIK M KYJIBTYPYy, NPOLUIOE W HACTOSIIEE
MHOT'OHAIIMOHAJIBHOr0 Hapoaa Poccuuy;

LIECHHOCTHOE OTHOLIEHUE K IMIPUPOJHOMY HACIICIUIO U MaMATHUKAM IIPUPOIBI,
JTOCTIXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OLICHMBATh BKJIAJ] POCCUUCKUX YYEHBIX B CTAaHOBJICHUE H
pa3BuTHE OWOJOTHMH, TOHUMAHUS 3HA4YCHHUs] OWUOJOTUM B TO3HAHUM 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIeCTBa;

ujeitHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 CyAbOY;

3) TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUMCKOT0 HAPOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOLIECHHUE K CBOUM POJMUTENSAM, CO3JaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOI'O0 TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMHu HaposoB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs ACTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUH;

IMOHMMAaHHUE YMOLMOHAIIBHOTO BO3JICUCTBHS KUBOU MIPUPOIBI U €€ LIEHHOCTH;



FOTOBHOCTh K CaMOBBIPAXEHHUIO B PA3HBIX BUJIAX HCKYCCTBA, CTPEMIICHUE
MPOSIBJISITh KAYECTBA TBOPUYECKOW JIMYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJIyYns:

MOHUMAaHUE U pean3alus 3J0pOBOTo U 0€30MacHOro 00pa3a KU3HH (370pOBOE
MUTaHue, COOJTIOICHNE TUTUEHWYECKUX MMPABUIT U HOPM, COATaHCUPOBAHHBINA PEKUM
3aHSATHH W OTHObIXa, peryiaspHas (u3nyeckas aKTUBHOCTh), OEpPEKHOTO,
OTBETCTBEHHOTO M KOMIIETEHTHOI'O OTHOIICHHUS K COOCTBEHHOMY (hPU3UUYECKOMY U
MICUXUYECKOMY 370pPOBBIO;

MOHMMAHUE LEHHOCTH MPAaBUJI HWHIMBUAYAIBHOTO U  KOJUIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYalHsIX, YTPOKAIOIINX 3JOPOBbIO U KU3HU JIFOACH;

OCO3HAHUE TMOCIEICTBUI U HEMPHUATHUS BPEAHBIX MPUBBIUCK (YIMOTpEOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYI0IIO0HE;

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTA TEXHOJOTUYECKOW M COLMAIBHOMN
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIHHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

UHTEpEC K Pa3InyHbIM cdepaMm NpodhecCHOHANIBHON ACSITENIBHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccun H  peaaru30BbIBATh
COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3OBaHHMIO U C€aMOOOpPa3OBaHHIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTHYECKOT0 BOCIIUTAHMSA

HKOJIOTHYECKH 11eJIeCO00pa3HOE OTHOIIEHHE K TPUPOAE KAK HICTOYHUKY KU3HU
Ha 3emiie, OCHOBE €€ CYIlECTBOBAHUS;

MOBBINICHUE YPOBHA OKOJOTUYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNKOB W OLEHKM UX BO3MOXHBIX MOCJHEACTBUNA IS
OKPYKaIOIIEN CPEIbI;

OCO3HAaHME TJI00aTBHOrO XapakTepa 3KOJIOTMYECKUX MpoOJeM M IMyTed HuX
pELICHUS;

CIIOCOOHOCTH UCIOJIB30BATh MPUOOPETAEMBbIC TPU NU3YUECHUU OMOJIOTHH 3HAHMUS
W yMEHUS TIpU PEHICHHH TPoOJieM, CBSI3aHHBIX C  PAIlMOHAIBHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HAaIlpaBJICHHBIX HA COXPAaHEHUWE PABHOBECUS B JKOCHUCTEMAX, OXpaHy BHJOB,
AKOCHUCTEM, OrOochephl);

AKTUBHOE HEMPUATHUE IEUCTBUM, TPUHOCAIINX BPEA OKPYKAOLIEH NPUPOTHON
cpele, YMEHHE MPOTHO3UPOBATH HEOJATONPHUATHBIE YKOJOTUYECKHUE TOCIEICTBHS
MPEANPUHUMAEMBIX IEUCTBUM U NIPENOTBPAILATh UX;



HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, YIKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHUSI
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MIPAKTUKE, TOTOBHOCTH K YYACTHIO B IPAKTUUECKOMN NIESITEIBHOCTH SKOJIOTHYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJbTYp, CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPUICHCTBOBAHUE SI3BIKOBOM W YMTATEIBCKOW KYJIbTYpbl KaK CPEACTBa
B3aMMO/ICHCTBUSI MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

MOHMMaHWE chneru@UuKd OWOJIOTMM KaK HayKH, OCO3HaHUs €& poiu B
bopMHpPOBaHUN PAIMOHATIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyKaroleM MHpPE Kak O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOlllecTBa, B TO3HAHWM MPHUPOJHBIX 3aKOHOMEPHOCTEW W pEIICHUU MNpolIeM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAYUMOCTH OWOJOTHUU ISl COBPEMEHHOM ITMBUIIM3AIIUU:
oOecrieyeHus: HOBOI'O YPOBHS PAa3BUTHSA MEAMIMHBI, CO3/IaHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh  PECYpCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTEeH BBIXOJIa U3 TII00ATBHBIX SKOJOTHUECKUX MPOOJIeM U
obecrieueHus: mepexoja K  YyCTOMUMBOMY  Pa3BUTHIO,  PalMOHAJIBLHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYypcOB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIINIEHUS OOIIEeH KyJIbTYypbl, €CTECTBEHHO-HAYYHONH TI'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJTIbHOM TPaMOTHOCTH OOydarommxcs, GopMHpyeMOi
IPU U3y4YCHUU OMOJIOTHH,

MMOHMMAHHUE CYIIHOCTU METOJOB IMO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH UCIOJb30BaTh TMOJydaeMble 3HAaHMUS [Ji1 aHajlu3a U
OOBSICHEHUS SIBJICHUIN OKPYXKAIOIIETO MUPa U MPOUCXOJAIIUX B HEM HU3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIC 3aKJIOYEHUSI HAa OCHOBE HAay4yHbIX (PaKkToB U
MMEIOLIUXCS JAHHBIX C LIEJIbIO MOTYYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIb30BaTh OMOJOTHYECKUE 3HAHUS IS
pelieHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

OCO3HAHHUE IIEHHOCTH HAY4YHOW JESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO U UCCIIEA0BATENbCKYIO AESITEIbHOCTh NHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K aKTUBHOMY IIOJTYYEHHIO HOBBIX 3HAHWUW MO OWOJIOTHHU B
COOTBETCTBHHM C KM3HEHHBIMH MOTPEOHOCTSIMH.



METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpeIMEeTHBIE pe3yiIbTaThl OCBOCHHS y4eOHOTO MpeameTa «bromorus
BKJIFOYAIOT: 3HA4YMMbIC I (OPMHPOBAHUS MHUPOBO33PCHUS OOYYaIOIIUXCS
MEXTUCITUIUTMHAPHBIC (MEXKIIPEIMETHBIC) OOIICHAYYHBIC MOHATHUS, OTPaXKarolue
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHEeNU(PUKYy METOJO0B TIO3HAHUS,
WCITOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPTHS, SBJIICHHE, TPOIIECC,
CHUCTEMa, Hay4YHBIH (hakT, MPUHIUII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOPHS,
UCCIICI0BaHKE, HAOIIOICHNE, H3MEPEHHUE, DKCIIEPUMEHT M APYTHE); YHUBEPCATbHBIC
ydeOHble JeHCTBUSA (ITO3HABATEIbHBIC, KOMMYHHKATHUBHBIC, DPETYJISITHBHBIC),
obecrieunBaromme GopmMupoBaHue yHKIIMOHATPHONW TPAMOTHOCTH M COITMATBLHOM
KOMITETCHIINA ~ OOYYAIOIIMXCS;, CIOCOOHOCTh  OOYYalONmUXCS  HCIOIh30BaTh
OCBOCHHBIE MEXIUCIUIUTMHAPHBIC, MUPOBO33PEHUYECCKHUE 3HAHKUS U YHUBEPCAIbHBIC
y4eOHbIC ICHCTBUS B MO3HABATEIFHOM M COLIMATIBHOM MPAKTHKE.

B pesynbrare uzydeHus OMOJI0THH Ha YPOBHE CPEAHETO 00111ero 00pa3oBaHus
y oOyuaromierocsi OyayT chOpMUpPOBaHbl [MO3HABATEIbHBIE YHUBEPCAJIBbHbBIC
y4deOHbIC JEHCTBHUS, KOMMYHUKATHBHBIC YyHHUBEpCaJIbHbIC Yy4ueOHBIC JCHCTBUS,
peryJISTUBHBIC YHUBEPCAIbHBIC YICOHBIC ICUCTBUS, COBMECTHAS JICITCIHHOCTD.

MeranpenMeTHbIe pe3yJbTaThl OCBOCHHS IIPOTPaMMBbl CpEIHEro OOIIero
00pa30BaHus JOJKHBI OTPaXKaTh:

OBJiagenne YHHUBEpPCAJIbLHbIMH yueOHBIMU NMO3HABATEJIbHBIMH
NEUCTBUSMM:

1) 6a30BbIe JJOrHYECKHE TeiiCTBHA:

CaMOCTOATENLHO  (OopMyIMpOBaTH W aKTyaJIM3UPOBaTh  MpobJemy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TMPU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBITUICHHUS
(amanm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIUHA, O00OIICHHS ), PACKPBIBATH CMBICT
OMOJIOTMYCCKUX TMOHATHH (BBIICIATh UX XapaKTCPHBIC NMPU3HAKH, YCTaHABINBAThH
CBSI3H C APYTUMU TOHSATHSIMH);

OTIpENCNATh 1EIU JeATEILHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JIOCTHUKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACATEILHOCTH C ITOCTABIICHHBIMH ICIISIMU;

HCIIOJIB30BaTh OMOJIOTHYCCKHIE TOHATHUS SIS 0ObSICHEHUS (PAKTOB M SIBJICHUM
YKUBOU MIPUPOIBI;

CTPOUTH JIOTHUECKHE pPaCCYXIACHUS (MHIYKTUBHBIC, IEAyYKTHUBHBIC, IIO
aHAJIOTUH), BBIABJIATh 3aKOHOMEPHOCTH W TIPOTHBOPEYHMS B pPacCMaTPpUBAEMBIX
SIBIICHUSX, (DOPMYITHPOBATH BHIBOBI M 3aKITFOUCHHS,

MPUMEHSTH CXEMHO-MOJICIIbHBIE CPEACTBA JIsI TPEACTABICHHS CYIIIECTBEHHBIX
CBSA3€Hi W OTHOIIEHWH B W3y4aeMbIX OHOJIOTMYECKHMX OOBEKTaX, a TaKKe
MPOTUBOPEYHMI Pa3HOTO pOja, BBIABICHHBIX B PA3JIMYHBIX WH()OPMAIMOHHBIX
HCTOYHHMKAX;



pa3palaThiBaTh IUIaH pEIICHUsA MPOOJEMbl C YYETOM aHaIU3a HMMEIOIIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIbTATOB
LIEJISIM, OLICHUBATh PUCKH TOCIIEACTBUM ACSITEIBHOCTH;

KOOPAMHHUPOBATH U BBINOJIHATH paO0OTY B YCIOBUSX PEAIBHOTO, BUPTYaJIbHOTO
¥ KOMOWHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE TeHCTBUS:

BJIa/I€Th HaBbIKAMU y4€OHO-HUCCIIEI0BATENBCKON U MPOEKTHON JESATEIBHOCTH,
HaBbIKAMHU  paspellieHuss MpoOjeM, CIHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IMOMCKY METO0B PEUICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pa3JIMYHblEe BUIBl JACSITEIBHOCTH 10 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpEeTalUH, MPeoOpa3OBaHHUI0O M TMPUMEHEHUI0 B Y4YEOHBIX
CUTYaLIMsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX U COLMATIBHBIX IPOEKTOB;

(opMHpOBaTh HAYYHBI TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MOHATUSIMU U METO/IAMH;

CTaBUTb M (HOPMYJIHpPOBaTh COOCTBEHHBbIE 3aJauyd B 00pa3oBaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLIHSIX;

BBISIBJIATh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHUS, HAXOAUTh apryMEHTHI ISl JOKa3aTeIbCTBAa CBOMX
YTBEPKJICHHM, 3a/1aBaTh IAPaMETPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBaTh IIOJyYEHHbIE B XOJE PEIICHHsS 3aJa4d pe3yJIbTaThI,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIISTh IEJICHAIIPABICHHBIM MOUCK IEepeHOca CPEeICTB U CIOCOOOB
JEHCTBUS B MPO(PECCUOHANBHYIO CPELLY;

YMETh NEPEHOCHUTh 3HAHUS B IO3HABATEIbHYIO M MPAKTUYECKYHO O00JacTH
KU3HEIEATEeIbHOCTH;

YMETh MHTErPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00IacTe;

BBIJIBUTaTh HOBBIE WJEH, MpejiaraTb OPUTMHAJIBHBIE MOAXOJbl U pPELICHUS,
CTaBUTH MPOOJIEMBI U 33a4H, TOMYCKAIOIINE aTbTepHATUBHBIC PEILICHUSI.

3) pabora ¢ unpopmaumei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(pOpMAIMK (TEKCTE y4eOHOro
nocoOusi, HAy4YHO-TIOMYJIIPHOM JuTepaTrype, OHOJOTHYECKUX CIIOBapsiAX U
CIpPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTe), aHAIM3UPOBAThH
UHGOPMAIIMIO Pa3IMYHBIX BUIOB U (POPM MpeCTaBICHUSI, KPUTUUECKU OLIEHUBATh
€€ JOCTOBEPHOCTh U HEMPOTHBOPEUYUBOCT;



(bopMyIMpPOBaTh 3aMPOCHl U MPUMEHSTH PA3JTMYHBIE METOIBI MPU TOUCKE H
otbope Omosornyeckoil MHpOpMalu, HEOOXOIUMOM IS BBIMOJIHEHHUS y4eOHBIX
3a/1ay;

npuoOpeTaTh OMNBIT MCHOJIB30BAHMS HHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYI0  (GOpMy  TMpEACTABICHUS
ounosiornyeckoi nHGopManuu (CxeMbl, rpadUKu, TUarpaMMbl, TAOJIUIIbI, PUCYHKU U
Apyroe);

UCIIOJIb30BaTh HAyYHbIA A3BIK B KayecTBE CpeAcTBa Npu paboTe C
Ouonornueckoi uHGpOpManuend: NPUMEHATh XHUMHUYECKHUe, (usnueckue W
MaTE€MaTUYeCKHE 3HAaKU W CUMBOJBI, (HOpMYyJbl, abOpeBUaTypy, HOMEHKIATYDY,
UCIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HarJIsIAHOCTH;

BJIAJE€Th  HABBIKAMM  pAacloO3HaBaHWd M 3allUThl  MHG)OpManuw,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OBJaieHne YHUBEPCAIbLHBIMI KOMMYHHMKATHBHBIMM J1€/iCTBUSIMU:

1) o0mmenne:

OCYHIECTBJISATH KOMMYHHUKAIIMK BO BceX cepax KU3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTe€ WM JIMCKYCCHUU IO CYHIECTBY OOCYXIaeMoOil TeMbl (yMEHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHTEJIbHO BBINIOJHEHUS MpejIaraeMon
3a/1a4d, YYUTHIBATh MHTEPECHI U COTJIACOBAHHOCTH IMO3UIMN APYrUX YYaCTHHUKOB
JIAAJIoTa UK TUCKYCCUU);

pacro3HaBaTh HEBepOaJbHbIE CpEACTBA OOIIECHUS, TOHHMAaTh 3HAYCHUE
COIIMAIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUS KOH(MIUKTHBIX CHUTYaIlUH,
YMETh CMSATYATh KOH(PJIUKTHI U BECTU MEPETOBOPHI;

BIAJCTh PA3IMYHBIMU CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBUSI, TTOHUMATh
HaMEpEHUSs JIPYTUX JIIOJIeH, MPOSBISATh YBAKUTEIHLHOE OTHOIIIEHHE K COOECETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHS C HCIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eATeTbHOCTD:

MOHMMATh W KCHOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYAIbHOU
paboThI MpU PEIICHUH OMOJIOTHYECKOM MPOoOeMbl, 000CHOBBIBAThH HEOOXOIUMOCTh
MIPUMEHEHUS TPYIINOBBIX (DOPM B3aUMOJICHCTBUS TIPHU PEIICHUU yUeOHOU 3a/1a4H;

BBIOMpPATh TEMATHKy W METOJbl COBMECTHBIX JCUCTBHHM C y4&€TOM OOIIUX
MHTEPECOB M BO3MOYKHOCTEN Ka)KIOro YjeHa KOJUIEKTHBA,;

NPUHUMATh I[€JIM  COBMECTHOW  JEATENbHOCTH, OpPraHU30BbIBATH W
KOOPJAMHUPOBATH JEUCTBUA IO €€ ITOCTHKEHUIO: COCTABIATH IUIAH JECHCTBUM,



pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAThb pe3YJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia M KAXJI0r0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3yabTaT 1Mo pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/iaraTb HOBBIE NPOEKTHI, OLEHHMBAaTh HUIEU C TMO3ULUUA HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE ITOBEACHUE B PA3IUYHBIX
CUTYaIUSIX, TPOSBIISITH TBOPYECTBO U BOOOpAKEHUE, ObITh MHUIIMATUBHBIM.

OBJiaeHne YHUBEPCAJIbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1) caMmoopranu3anms:

UCIIONb30BaTh OHMOJOTHYECKHE 3HAHUS JUIS BBIABICHUS MPOOJIEM H HX
pelIeHus B )KU3HEHHBIX U YUEOHBIX CUTYaIUSIX;

BBHIOMpAaTh HAa OCHOBE OHMOJIOTMUECKHX 3HAHWUU II€JIEBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JEHCTBUSIX M MOCTYIKAax IO OTHOILIECHHUIO K JKMBOHM MPHUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPYKAIOIIKX;

CaMOCTOATENIbHO OCYIECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIISATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATh COOCTBEHHBIC 3aJlaud B 00pa30oBaTEbHOM
JEATEIIbHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOSATEIILHO COCTABJISITH IIJIaH PEIICHHUS TPOOIIEMBI C YUETOM UMEIOITUXCS
peCypcoB, COOCTBEHHBIX BO3MOXXHOCTEN U MPEANOUYTCHUM;

JlaBaTh OLICHKY HOBBIM CHUTYaIIHsIM;

pacuIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHI;

JienaTh OCO3HAHHBIN BEIOOD, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32
pelIeHuE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CrOCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAMIIMH B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIM U
KYJIbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CUTYallUsiIM, BHOCUTh KOPPEKTHUBBLI B JICSITEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedIeKCMH  KaK  OCO3HAHMS
COBEpIIAEMbIX JECHCTBUM U MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBAaHMM, MCIOJIb30BaTh MPUEMBI pedIeKCUU IJi OLEHKH CUTYyalluu, BbIOOpa
BEPHOT'O PEILICHUS;

YMETh OILICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO MX
CHU)KEHMUIO;

NPUHUMATh MOTHBBI M apryMEHTbl APYTUX NpPU aHaIu3€ pe3yJbTaToB
NEeSATEIbHOCTH;



3) npuHsTHE ceOs ¥ APYTUX:
IPUHUMATH ce0sl, MOHMUMAsi CBOM HEJOCTATKU U IOCTOMHCTBA;
NPUHUMATh MOTHBBI W apryMEHThl APYrMX IpPU AaHAIU3€ pe3yJIbTaTOB
NEATEIbHOCTH;
IpU3HaBaTh CBOE IIPABO U MPABO JPYTUX HA OLINOKY;
pa3BUBATh CIOCOOHOCTH MTOHUMATh MUP C TIO3HUIMH JPYTOro YeJIOBeKa.
IHNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbIe pE3yNbTaThl OCBOCHHS COJEP)KAHHUS Y4eOHOro mpeaMera
«buonorus» Ha yrayOJAEHHOM ypOBHE OpPUEHTHPOBAaHBI Ha obOecreueHue
npodmibHOrO  OOydeHust  oOydaromuxcst  Owonormu. OHH — BKIIIOYAOT:
cneruuyecKkue it OMOJIOTHH HayYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 110
OCBOCHHIO, UHTEPIPETALMN U TPEOOPa30BAHUIO 3HAHUM, BUJIBI JEATEILHOCTH IO
MOJIYYCHUIO HOBBIX 3HAHUU U MX NMPUMEHEHHUIO B PA3JIMYHBIX YUYE€OHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cuTyanusax. [IpenMeTHbie pe3ynbTaThl MPEACTABICHBI MO
roJiaM U3y4YeHUs.

[IpeameTHbIe pe3ynbTaThl OCBOCHUS yueOHOro mpeamera «buonorus» B 10
Kjlacce NOJDKHBI OTPAXKATh:

chOPMHUPOBAHHOCTh 3HAHUW O MECT€ U POJM OHOJIOTMM B CHCTEME
€CTEeCTBEHHBIX HAayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOM KapTUHBI MUpa, B
NO3HAHWM  3aKOHOB TOPHUPOABI U  pEUHIeHMH TOpoOJIeM  palMOHAIBHOIO
MPUPOOTIOIH30BaHUS, O BKJIa/I€ POCCUICKUX U 3apyOEeKHBIX YUEHBIX B Pa3BUTHE
OMOJIOTHH;

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIaraloIire ONOJIOTUYECKUE TEPMUHBI W TMOHATHS (KU3HB, KIIETKa,
OpraHu3M, MeTaboJIM3M, TOMEOCTa3, CaMOPETYJSIIUs, CaMOBOCIPOU3BEIECHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT W Pa3BUTHE), OMOJOTUYECKUE TEOPUU
(xnetounast Teopus T. [lIBanna, M. Ilneiinena, P. BupxoBa, XxpoMocoMHas Teopus
HacnenctBeHHocTH T. Moprana), yuenuss (H. W. BaBumoBa — o meHTpax
MHOT000pa3us U MPOUCXOXKACHUS KyJIbTYPHBIX PACTEHHI), 3aKOHBI (€AMHO0Opa3us
MIOTOMKOB TE€PBOr0 MOKOJEHHUS, PACHICIUICHUSI, YUCTOTHl TaMeT, HE3aBUCHUMOTO
HacienoBanuss [. MeHgensa, TrOMOJOrMYECKUX PSOOB B HACJIEICTBEHHOU
n3menunBoctu H. . BaBuiioBa), npuHIMIBI (KOMILIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMH METOJIaMH HAy4YHOTO TIO3HAHMS, HCIOJIb3YEeMbIX B
OMOJIOTMYECKUX HCCIEIOBAHUSIX KUBBIX OOBEKTOB (OMHCaHUE, HW3MEpPEHHUE,
HaOJIOICHNUE, DKCTICPUMEHT);

YMEHHE BBIICIATH CYIIECTBEHHbBIE TPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
HYKApUOT, OJIHOKJIIETOYHBIX M MHOTOKJIETOYHBIX OPTraHU3MOB, B TOM YHCIIC
OakTepuii, rpuOOB, paCTEHUM, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM
OpraHOB pAaCTEHUW, >KUBOTHBIX, YEJIOBEKA, IPOILIECCOB >KU3HEAESITEIbHOCTH,



IPOTEKAIOIIUX B OpraHU3Max PAacTEHUH, KUBOTHBIX M YEJOBEKa, OMOIOTHUECKHUX
IPOIIECCOB: 0OMEHa BeUIeCTB (MeTaboIM3M), MPEBPAILICHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepOoTPOPHOro TUIIOB MUTAHUS, (OTOCHHTE3a U XEMOCUHTE3a,
MHUTO3a, M€W03a, raMeTOreHe3a, IMOPUOTeHe3a, MOCTIMOPHOHAIBHOTO pPa3BUTHS,
Pa3MHOXKEHHUS,  WHIUBUIYAIILHOTO  pa3BUTHs ~ OpraHu3Ma  (OHTOTEHEe3a),
B3aMMOJIEUCTBHS T€HOB, T€TEPO3UCA, UCKYCCTBEHHOIO 0TOOPA;

YMEHUE YCTAaHABIMBATH B3aMMOCBS3M MEXKIy OpPraHOMJAMH KJIETKH W HX
GyHKUUSIMHE, CTPOCHHEM KJIETOK pa3HBIX TKaHEWM M UX (QYHKUUSIMH, MEXKITY
opraHamMu M CHCTEMaMu OpraHOB Yy pacTeHUH, >KMBOTHBIX U 4YEJIOBEKa U MX
GyHKUUSIMH, MEXKIYy CHUCTEMaMHU OpPraHOB M WX (PYHKIUSMHU, MEXIY 3TarnamMu
oOMeHa BEIIEeCTB, 3TallaMU KJIETOYHOTO IMKJIA U )KU3HEHHBIX I[IUKJIOB OPraHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHs, T€HOTHUIOM U (PEHOTHIOM, (DEHOTUIIOM H
dakTopamu cpenibl OOUTaHUS;

YMEHHE BBISABIATH OTIMUYUTEIbHBIE MPU3HAKU KUBBIX CHCTEM, B TOM YHCIIE
pacTeHu, )KUBOTHBIX U YEIOBEKA;

YMEHUE MCIOJIb30BaTh COOTBETCTBYIOLIME apPryMEHThI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIsl J0Ka3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMAaTUYECKUX TPy,

YMEHHE peniaTb OMOJIOTUYECKUE 33]Ja4H, BBISBISATH NPUUMHHO-CIIEICTBEHHBIE
CBSI3M MEXJIY UCCIEAYEMBIMU OMOJOTMYECKUMH MPOLECCAMU U SBJIICHUSIMHU, J1€TaTh
BBIBO/Ibl U IPOTHO3bI HA OCHOBAHUU TOJYUYEHHBIX PE3YJIbTaTOB;

YMEHHE BBINOIHATH J1a0OpAaTOPHBIE M NPAKTHUECKHUE padOThl, COOIIOAATH
npaBuia npu padboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYI0BAHHUEM;

YMEHHME BBIIBUraTh THUIOTE3bl, MPOBEPATh MX 3SKCIEPUMEHTAIbHBIMU
cpenctBamMu, (GOpMyIHpys Lelb MCCIEIOBAaHUS, aHAJU3UPOBATH MOIYUYEHHBIE
pE3yNbTAThI U I€NIaTh BHIBOADL;

yMEHUE Y4YacTBOBaTh B y4e€OHO-UCCIIEIOBATEILCKONW paboTe Mo OHOJOTHH,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3e HIKOJIbHBIX HAay4YHBIX OOIIECTB, U
nyOJMYHO  TPEACTaBIATh  NOJYYEHHbIE  pe3yJbTaTbl Ha  YYEHHYECKHX
KOH(epeHUusX;

YMEHUE OLIEHUBATh 3TUYECKHE aCIEKTbl COBPEMEHHBIX MCCIIEJOBAaHUN B
o0acTy GMOJIOTUU U MEAUIMHBI (KJIOHUPOBAHUE, HCKYCCTBEHHOE OIUIOA0TBOPEHUE,
HaIIpaBJIEHHOE U3MEHEHUE T€HOMA U CO3JJaHUE TPAHCTEHHBIX OPraHU3MOB);

YMEHHUE OCYILECTBIATh OCO3HAHHBIA BBIOOp Oyaymiedl mpodeccuoHalbHON
JEATEeIbBHOCTH B 00JIaCTH OMOJIOTHH, MEIUIMHBI, OMOTEXHOJOTHH, BETEPUHAPHUU,
CEJIbCKOI'O XO34KCTBa, MUILIEBON MPOMBIIIIIEHHOCTH, YIIIyOJIaTh MO3HABATENIbHBIHI
WHTEpEC, HAMPaBJICHHBIM HA OCO3HAHHBIA BBHIOOP COOTBETCTBYIOMIEH TIpodeccuu u
OpoAODKeHHE OWOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHM3alUsIX CpPETHETO
po¢eCCUOHAIBHOTO U BBICIIIETO 00pa30BaHUsI.



[IpeameTHBIC pe3yNbTaThl OCBOCHUS ydueOHOTO Tipeamera «buonorus» B 11
Kjacce JOJDKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUW O MECT€ W POJIM OWOJOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTHHBl MHpA, B TO3HAHMM 3aKOHOB IMPHUPOABI M PEIICHHH SKOJOTHYECKHX
mpoOJeM dYelnoBeUecTBa, a TakKe B PEIICHWH BOIPOCOB PAIMOHATHLHOTO
MIPUPOOTIOIH30BaHUS, U B (DOPMUPOBAHHUH IIEHHOCTHOTO OTHOIICHHS K MPUPO/IE,
OOIIECTBY, YEIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OMOJIOTUY;

YMEHUE BIAJIETh CUCTEMOM OMOJOTMYECKHX 3HAHUN, KOTOpas BKIIOYAET
ONpENeNICHUs] M TOHUMAHHUE CYLIHOCTA OCHOBOIIOJATaloOUMX ONOJIOTMYECKUX
TEPMUHOB M MOHATHM (BHI, 3KOCUCTeMa, Ouocdepa), OHOIOrMUYECKUE TEOpUU
(aBomonionHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs SBOJIOLMH), YUCHHUS
(A. H. CesepiioBa — 0 nyTsiX U HampasieHusx sBomtonuu, B.W. BepHaackoro — o
ounocdepe), 3akoHbl (reHetudeckoro paBHoBecus Jx. Xapau u B. BaiinOepra,
3apojsimieBoro cxojacrea K. M. boapa), mpaBuna (mMunumyma FO. JluOuxa,
HKOJIOTMYECKON THUpaMuibl IHEpPTuM), rumnotre3bl (runoreza «vupa PHK» V.
['un6epra);

YMEHHE  BJIQJAETh  OCHOBHBIMH  METOJlaMM  HAy4YHOrO  IO3HAHMA,
MCIIOJIb3YEMbIMHU B OMOJIOTUYECKUX UCCIIEIOBAHUAX KUBBIX 00OBEKTOB U IKOCUCTEM
(omucanue, u3MepeHue, HaOMIOJIEHUE, SKCIEPUMEHT), CIOCOOaMU BBISBICHUS U
OLICHKH aHTPOIIOTE€HHBIX U3MEHEHUH B IPUPO/IE;

YMEHUE BBIJEIATh CYIIECTBEHHBIE TPHU3HAKH: BHJIOB, OHOTEOIEHO30B,
DKOCUCTEM M Omocdepbl, CTaOWUIU3UPYIOIIETO, JBIXKYILIETO M Pa3phIBAIOIIETO
€CTEeCTBEHHOTO 0TOOPa, aJUIONMATPUUECKOTO U CUMIIATPUUYECKOTO BUI000pa30BaHMUs,
BIIMSHUSL ~ JBWXKYIIMX  CHJ  DBOJIIOIMM  HAa  TEHO(POHA  MOMYJISIIUH,
MIPUCTIOCOOJICHHOCTH OPTraHU3MOB K cpejie OOMTaHMs, YepeOBaHUS HAIPaBICHUMN
ABOJIIOLINM, KPYTOBOPOTA BELIECTB U MOTOKA YHEPTHH B IKOCHUCTEMAX;

YMEHHUE YCTaHABJIMBAaTh B3aUMOCBS3U MEXIY MPOIECCAMU HBOJIOINH,
JBIDKYIIMMHA CUJIAMH aHTPOINOreHe3a, KOMIIOHEHTaMHU Pa3IMYHbIX KOCUCTEM U
MPUCIIOCOOJICHUSIMUA K HUM OPTaHU3MOB;

YMEHHE  BBISIBISATH  OTJIMYUTENbHBIE  TMPU3HAKKM  JKUBBIX  CHUCTEM,
MIPUCITIOCOOJICHHOCTh BHJIOB K Cpelie OOMTaHUs, aOMOTHYECKHMX M OMOTHYECKUX
KOMIIOHEHTOB ~ DKOCHUCTEM, B3aMMOCBSI3€M  OpPraHu3MOB B  COOOIIECTBaX,
AHTPONOTEHHBIX U3BMEHEHHUM B DKOCUCTEMAX CBOEU MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIONINE aPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JUISl I0KA3aTelIbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBS3U OPTaHU3MOB U CPeJIbl OOUTAHUS, CAMHCTBA



YeJIOBEYECKUX pac, HEOOXOJUMOCTH COXpaHEHUs MHOrooOpasusi BHIOB U
HKOCHCTEM KaK YCJIOBUS COCYIIIECTBOBAHUS MPUPOJIBI M YEIOBEUYECTBA,

YMEHHUE pemaTh OMOJOTUYECKHE 3aa9H, BBISBISITS IPHYUHHO-CIICICTBCHHBIC
CBSI3M MEXIY UCCIIeTyeMbIMU OMOJIOTHYECKUMH TIPOIECCAaMH | SBICHUSMU, JIeTIaTh
BBIBOJIBI M TPOTHO3BI HA OCHOBAHWH ITOJIYYCHHBIX PE3yJIbTaTOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M IPaKTUYECKHUE padOThI, COOMHOAATH
mpaBuiIa mpy padboTe ¢ ydeOHBIM U Ja00paTOPHBIM 000PYIOBAHHEM;

YMEHHE BBIJBUTaTh THIIOTE3bl, MPOBEPATh WX OAKCICPUMEHTAIHLHBIMU
cpencTBamMu, (GOpMyIUpPYs 1eJdb HCCICIOBAHMS, aHAJTU3UPOBATH IOJYYCHHBIC
PE3YNIbTaThI U JCNaTh BBIBOJIBL;

YMEHHE y4acTBOBaTh B y4eOHO-HMCCIENOBATENbCKOW paboTe Mo OHOJIOTHH,
OKOJIOTUU W MEIWIIMHE, MPOBOJUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, W
nyONUYHO  TPEACTaBIATH  MOJYYEHHbIE  pe3yJbTaThl Ha  YYEHHYECKHUX
KOH(epeHIusX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHNUHN JKU3HU, YEITOBEKA
U YEJOBEUECKUX pac, O MPUYMHAX, MOCIEIACTBUAX U CHOCO0AaX MpeIoTBpAIICHUS
r100albHBIX U3MEHEHUM B Ouocdepe;

YMEHHE OCYILECTBISATh OCO3HAaHHBIM BBIOOp Oyayuiell mpodeccuoHambHON
JeATEILHOCTH B 00JIaCTH OMOJIOTUH, SKOJIOTHUU, TPUPOOTIOIB30BAHMS, MEAUIINHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUU, CEIbCKOTO XO3AWCTBA, MHUIIEBON
MIPOMBITIUICHHOCTH, YTIYyOJIATh TO03HABATEIBHBI WHTEpPEC, HAIMpaBJICHHBIM Ha
OCO3HAaHHBIM  BBIOOP  COOTBETCTBYIOIIEW  MNpodeccuu U MPOJOJIKEHUE
OMOJOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEAHETO MPO(PECCHOHATBHOTO U
BBICIIIETO0 00Opa30BaHUSI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposBbie)
Ne ni/m Konrposbnsie  IIpaxkrunyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypenr
1 buonorus kak Hayka 1
2 JKuBble crucTeMbl M UX H3Y4YECHUE
3 buosnorust kietku 0.5
4 XuMHYeCcKasi OpraHUu3aIus KJICTKH 10
5) Crpoenrnie u GyHKINHU KICTKU 8
5 OOMeH BelecTB U IpeBpalleHUe YSHEPTUU B 9 1
KJIETKE
7 HacnencrBennas nndopmarnus u 9 05
peanu3anus e€ B KIeTKe
JKu3HEeHHBIH UK KIETKU 6 1
CtpoeHue u QyHKIMH OpraHu3MOB 17 1.5
10 Pa3smHOXeHue u pa3BUTHE OPraHU3MOB 8 1.5
1 ['eneTrka — HayKa 0 HacJIE€CTBEHHOCTU U 5 05
U3MEHYMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6
14 ['eneTrka yemoBeka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1
16 buoTtexHonorus u cuHTeTUYECKask OMOIOTHS 4
17 PesepBHOoe Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/l Konrpoabnsie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTrejibHbIe
padoThI padoThI
pecypcbl
1 3aposkJeHNe U pa3BUTHE IBOJIIOIMOHHBIX 4
IpeJICTaBICHUN B OMOJIOTUU
Mukpo3Bostonus 1 €€ pe3yabTaThl 14 2
MaxkpoaBomtonus U €€ pe3yabTaThl 6
[TpoucxoxaeHue u pa3BUTHE KU3HU Ha
4 P 8 P 15 15
3emuie
5 [IpoucxoxaeHue yenoBeKka — aHTPOIIOTeHES 10 1
DKOJoTUsl — HayKa O B3aUMOOTHOIIICHUSAX
6 OpPraHW3MOB M HaIOPTaHU3MEHHBIX CHCTEM 3 0.5
C OKpYXKarollen cpeaoun
Opranu3Msl U cpesia 0OUTaHMs 1.5
DKOJIOTHS BUIOB U TIOITYJISIIIAA 0.5
DKos0orus coodIecTB. DKOJIOTHYECKHe
9 H 12 0.5
CUCTEMBI
10 buocdepa — rinobanbHas s3kocuctemMa
11 YenoBek U OKpyXkaromas cpeia
12 PesepBHOe Bpems
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5







HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kourpoubnble IIpakTHyeckue
n/n Bceero u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
1 buonorus kak KOMIIJIEKCHas HayKa U Kak 1 3.09
4acTh COBPEMEHHOIO OOLIECTBA '
JKuBble cucTeMbl U UX CBOWCTBA 4.09
YpoBHEBast OpraHU3aLUs KUBBIX CUCTEM 5.09
4 HcTropust OTKPBITUS U U3YyYEHUS KIICTKH. 1 10.09
Knerounas teopus '
Metoasl MOJNIEKYJIIPHON U KJIETOYHON
ouonoruu. [Ipaktuyeckas padora
«M3ydyeHue MeTo10B KJIETOYHOMH
5 . 1 0.5 11.09
6uonoruu (xpomarorpadus,
anexkTpodopes, auddepeHnnaibHoe
ueHtpudyruposanue, [1L[P)»
6 XHUMHUYECKUHN COCTAB KIIETKH 1 12.09
7 MuHepanpHble BENIECTBA KIETKH, UX 1 17.09
Ouosornyeckas pojib '
Opranndeckue BEIECTBA KIETKH —
6enku. JlabopaTopnas pabdora
8 1 0.5 18.09
«O06HapyxeHHe OEIKOB C MTOMOIIBIO
KaYeCTBEHHBIX peaKLuii»
CaolicTBa, K1accuukanys u KIHH
9 ’ ¢ by 1 19.09

OEJIKOB




10

OpI‘aHI/IquKI/Ie BCIICCTBA KIICTKHU —
YIJI€BOJbI

25.09

11

12

13

OpI‘aHI/I‘IeCKI/Ie BCIICCTBA KIICTKHU —
JIMITU ABI

Hyxneunoseie kucnotsl. JIHK u PHK.
JlaboparopHas pabota «Mccrnenoanue
HYKJICMHOBBIX KHUCJIOT, BBIJICICHHBIX U3
KJIETOK Pa3JIMYHBIX OPraHU3MOBY

Crpoenue u pynkuuu ATO. [pyrue
nykieozuaTpudocarsr (HTD)

0.5

24.09

26.09

1.10

14

CexBennpoBanue [JHK. Merozs
TCHOMUKH, TPAHCKPUTITOMHKH,
POTCOMHUKHU

2.10

15
16

MeTto/1bl CTPYKTYPHOM OHOIOTHH

Tumne! K1eTOK. HpOKapI/IOTI/I‘IeCKaH KJICTKa

3.10
8.10

17

18

19

CrpoeHnue syKapruOTHYECKON KIIETKH.
[IpakTuueckas pabora «3yueHnue
CBOICTB KJIETOUHON MeMOpaHbI»

IToBepXHOCTHBIN anmnapar KiIeTKU
OnHoMeMOpaHHbIE OPraHOU bl KIETKH.
[TpakTuyeckas pabora «M3yuenue

ABWIKCHUSA HUTOINIA3Mbl B PACTUTCIIBHBIX
KIJIICTKax»

0.5

0.5

9.10

10.10

15.10

20

ITomyaBTOHOMHBIE OPTaHOUABI KJIETKH:
MUTOXOHJIPUH, TIACTUIBL. JlabopaTopHas
pabota «lVccrnenoBanue mia3Monn3a u
JIETUIa3MOJIN3a B PACTUTEIBHBIX KIIETKAX»

0.5

16.10

21

HememOpaHHbIe OpraHoubl KIETKU

17.10




22

Crpoenue u GyHKIUH S1pa 1

22.10

23

24

CpaBHUTEJIbHAS XapaKTEPUCTHKA KIECTOK
sykapuort. JlabopaTopHas pabora
«M3ydeHue cTpoeHHsI KJICTOK Pa3InYHbIX
OpPraHU3MOB»

ACCUMUWISIIIUS ¥ TUCCUMUIIALINS — JBE
CcTOpOHBI MeTabomu3Ma. Turbel oOMeHa
BemecTB. JlabopaTopnas pabora
«M3y4eHne KaTaIuTHYECKON aKTUBHOCTH
(depMeHTOB (Ha IpUMepe aMHIIa3bl WK
Karajas3bl)»

0.5

23.10

24.10

25

depMeHTAaTUBHBIN XapaKTep peakuii

KJIETOYHOTO MeTabonu3Mma. JlabopaTopHas

pabota «M3y4yeHue GpepMEeHTaTUBHOTO 1
paclieruieHus HepOKCHa BOJOPOA B
PACTUTCIIBHBIX U JKUBOTHBIX KJICTKAX)»

0.5

5.11

26
27

benku-akTuBaTOpH! M OEIKU-UHTUOUTOPBI

ABTOTpO(HBIN THIT 0OMEHA BEIIECTB

6.11
7.11

28

29

doTtocuHTE3
Xemocunres. JlaboparopHas pabota

«CpaBHeHHe npolieccoB pOTOCHHTE3A U 1
XEMOCHHTE3a»

0.5

12.11

13.11

30

AHas’poOHBIE OpraHU3MBbL. Buibl
6poxxenus. JlaboparopHas paboTa
«CpaBHeHHE TTPOIIecCOB OpOKEHUS U
JIBIX aHHSDY

14.11

31

AspoOHBIE OpraHU3MBI. DTarbl
SHEPreTHYECKOro oOMeHa

19.11




DOHeprusi MeMOpPaHHOTO TPaIUCHTA

32 npotoHoB. Cunre3 AT®: pabota 20.11
npoToHHON AT®-cuHTa3bI

33 Peakiiuu MaTpuyHOrO CHHTE3a 21.11

34 TpaHckpunus — MAaTPUYHBIA CHHTE3 2611
PHK

35 Tpancusus u e€ Tarnbl 27.11

36 KoaupoBanue amunokucnot. Poib 5811
pubocom B OmocuHTe3e Oenka

37 Opranuzaiys reHoMa y mpoKapuoT u 312
JyKapuoT

38 MoJteKysipHbIE MEXaHU3MbI SKCIIPECCHH 412
TCHOB Y 3YKapHoT
Bupycbl — HekneTouHble (OPMBI KUZHU

39 U obnurartHble mapa3utsl. [IpakTunyeckas 0.5 5.12
pabota «Co3iaHue MOJenu BUpyca»

40 Bupycubie 3360J‘IeBaI:II/I$I YeNoBeKa, 10.1
JKUBOTHBIX, PACTCHU

41 Hanorexuosoruu B 6u0a0ruu u 11
MEIHIIIHE

42 JKU3HEeHHBIN UK KIETKU 12.12

43 Matpuunsnii cuntes JJHK 17.12
Xpomocomsl. JIaboparopHast pabota

44 «M3y4eHne XpoMoCcOM Ha TOTOBBIX 0.5 18.12
MUKpOTIperapaTax»

45 JleneHue KJIETKM — MHTO3 19.12

16 Tunel kneTok. KapuokuHes U IUTOKUHES. 05 25 15

JlaGopaTtopHnas pabora «Habmronenue




MHUTO32 B KJIETKaX KOHUYMKA KOpPEIIKa JIyKa
(Ha rOTOBBIX MHUKpOIIpernapaTax)»

47 Peryisuus »)KM3HEHHOIO LIUKIIA KIETOK 26.12
48 Opranu3M Kak eIuHOE 11eJI0e 26.12
Txanu pacrenuii. Jlaboparopnas pabota
49 P  oPAToPHALp 0.5 14.01
«M3yueHune TKaHEeH pacTCHUIN»
TkaHU )KMBOTHBIX U Y€JIOBEKA.
50 JlaGopaTtopHas pabora «/3yueHue TkaHeu 0.5 15.01
KUBOTHBIX)
Oprassl. CHCTEMBI OPTraHOB.
16.01
51 JlaboparopHas pabota «3yuenue 0.5
OpTraHoOB [BETKOBOT'O PACTEHUS»
52 Ornopa Tena opraHu3MoB 21.01
53 JIBroKeHHe OpraHu3MOB 22.01
o4 IIutanue oprann3mMoB 23.01
[TuTanne MO3BOHOYHBIX )KUBOTHBIX.
55 28.01
[MumeBapuTenpHas cucTeMa 4elloBeKa
56 JIpIxaHue opraHu3MoB 29.01
JIpIxaHWe MMO3BOHOYHBIX )KHBOTHBIX U
57 30.01
YeroBeKa
58 TpaHCTOpT BEIIECTB Y OPraHU3MOB 4.02
KpoBeHocHas cucteMa mo3BOHOYHBIX
59 5.02
JKUBOTHBIX U YEIIOBEKA
60 Brigenenue y opraHu3mMoB 6.02
61 3amuTa y OpraHu3MoB 11.02
62 NMMmyHHas cucTema 4yenoBeka 12.02




PazgpaxxumocTs 1 peryisus y

63 13.02
OpraHU3MOB
64 I'yMmopanbpHas perymsius U SHIOKpUHHAS 18.02
CHUCTEMA JKUBOTHBIX U YEJIOBEKA '
65 ®DopMbI Pa3MHOKEHHUST OPTaHU3MOB 19.02
66 [TonoBoe pazMHOKEHUE 20.02
67 Meiios 25.02
l'amerorenes. O6pa3oBaHue U pa3BUTHE
68 MIOJIOBBIX KJIETOK. JIabopaTopHas pabora 05 26.02
«M3yueHune cTpoeHus MOJIOBBIX KJIETOK Ha ' )
TOTOBBIX MUKPOIIPEIapaTax
MNunuBunyansHOe pa3BUTHE OPraHU3MOB
69 4 P P 27.02
— OHTOTr€HE3
3akiaagka opraHoB U TKAHEH U3
70 P 5.03
3apOJIBIIICBHIX JTUCTKOB
Poct u pa3BuTHE )KUBOTHBIX.
JlaGoparopHas pabora «BbeIsiBIeHHE
71 pATOpHas p i 05 6.03
MIPU3HAKOB CXOJCTBA 3apOIbIIIeH
[MO3BOHOYHBIX KUBOTHBIX»
PasMHOXeHUE U pa3BUTHE PACTEHUM.
JIaGoparopHas padora «CTpoeHue
72 pATOpHAi p P 05 7.03
OpPTraHOB Pa3MHOKEHUS BBICIIIUX
pacTeHumn»
Hcropust CTAaHOBIICHUS ¥ PA3BUTHSI
73 12.03
TCHETHKH KaK HAyKH
OCHOBHBIE TTOHATHS U CUMBOJIBI
74 0.5 13.03

reHetuku. JlabopaTopHas pabora




«/Ipo3oduna kak 0ObEKT TeHETHYECKIX
HUCCIIENOBAHUN)

3aKOHOMEPHOCTH HACIEAOBAHUS
NpU3HAKOB. MOHOTHOpUIHOE
ckpeuuBanue. [Ipaktuaeckas pabora

75 " 1 0.5 14.03
H3yuenue pe3ynpraToB
MOHOTHOPUAHOTO CKPEIIUBAHUS Y
JIpo30¢uiIs"
UTOJIOTMYECKHE OCHOBBI
76 1 1 19.03
MOHOTHOPHUIHOTO CKpPEIINBAHUS
AHanuzu €€ CKpelIuBaHue.
77 pYyro1L pei 1 20.03
Henonnoe nomuHupoBanue
JurubpunHoe ckpeniuBaHue.
[TpakTuueckas pabota «3yuenue
78 P P - 1 0.5 21.03
pe3yIbTaTOB TUTHOPHUIHOTO
CKpEIIUBAHUS Y IPO30(UITBD)
UTOJOTMYECKHE OCHOBBI JUTHOPHIHOTO
79 1 AHTHOPHA 1 26.03
CKpEIIMBaHUS
80 CueruieHHOE HacJeI0OBaHUE TIPU3HAKOB 1 9.04
81 XpOMOCOMHasl TEOpUS HACIIECTBEHHOCTH 1 10.04
82 I'eneruka nomna 1 11.04
83 ['eHoTHI Kak LETOCTHAS cUCTEMaA 1 16.04
84 I'eneTnyecknii KOHTPOJIb Pa3BUTHUSA 1 17.04
pacTeHuil, )KUBOTHBIX U YEIOBEKA
M3MeHunBOCTh MpU3HAKOB. Buabl
85 P 8 1 18.04
U3MEHUYUBOCTH
86 MoudukaoHHas “3MEHYUBOCTh 1 23.04




87

88

BapuauvoHHbII psia U BapUaLlMOHHAs
kpuBas. JJaboparopHas padota
«MccnenoBanue 3akOHOMEPHOCTEN
MOIM(PUKAITMOHHOM U3MEHYUBOCTH.
ITocTpoeHne BapuallMOHHOTO psifa U
BAapUALIMOHHON KPUBO»

I'eHOTHIIMUECKAs N3MEHYHUBOCTD.
KoMOnHaTHBHAs N3MEHYHMBOCTE

0.5

24.04

25.04

89

MyTanuoHHast U3MEHYHBOCTD.
[IpakTuueckas pabora «MyTtauu y
Tpo30(h Uikl (Ha TOTOBBIX
MHKPOIIpETiapaTax)»

0.5

3.05

90

91

92

3aKOHOMEPHOCTH MYTAI[MOHHOT'O
npoiiecca. DMUTCHETHKA U STTUT€HOMHUKA
['eneruka yenoseka. [IpakTuueckas
pabota «CocTaBieHre U aHATTU3
POAOCIIOBHOM

MeTtoasl METUITMHCKON T€HETUKH

0.5

6.05

7.05

8.05

93

94

95

3HadeHne MeIUIINHCKON M€ HETUKU B
MPEAOTBPALIEHUH U JICUEHUHT
reHeTHYECKUX 3a00JI€BaHNH YeI0BEKa

OCHOBHBIE TIOHATHUS CEJNEKIUH.
JlaGopatopHas pabota «/3yueHue copToB
KYJIbTYPHBIX PACTE€HUH U TIOPOJT
JOMAITHUX KUBOTHBIX)

MeToap! ceaeKIIMOHHON paboTHl.
JlaGopatopHas pabora «3yueHue
METOJI0B CEJIEKLIUN PACTEHUI»

0.5

0.5

14.05

15.05

16.23




JlocTH>KEeHMS CeJIeKIMU PACTECHUN U

96 KUBOTHBIX. [IpakTrueckas padota 1 20.05
«ITpuBHBKa pacTeHU»
CoxpaHeHue, U3y4eHHE U UCTIOJIb30BaHNE

97 P e 1 21.05
TEHETHUUYECKUX PECYpPCOB
brotexHoorns Kak HayKa U OTpaciib

98 npou3BojcTBa. [IpakTnueckas padbora 1 0.5 22.05
«3yueHne 0ObEKTOB OMOTEXHOJIOTHUIY
OcHoBHbIE HaMpaBIEHUS CHHTETUYECKOM

99 1 22.05
Ouosioruu

100 XpoMOCOMHas M TeHHAsI MH)KEHEPHUS 23.05

101 MenunuHcKue OMOTEXHOJIOTHH 23.05
Peseprurrii ypok. IloBTopenue,

102 PBHBIH YD P ) 1 24.05
0000111eHNe, CUCTEMATH3AINS 3HAHUI

OBIIEE KOJIMYECTBO YACOB I1O
i 102 13.5

[TPOT'PAMME




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
0
JI:;H Tewa ypoka Bcero Konrporenpie  IMpakriieckue II/I[:;:CHI/ISI :)I;I[()l;l:())]:;feﬂbﬂble
padoThI padoThI pecypenI
1 OpomonmonHas teopus Y. Jlapsuna 1 3.09
2 JBHoKyIre CUIIbI 3BOJIFOLMHA BUIOB 110 Y. 1 4.09
HapBuny
3 boproa 3a CYIIECTBOBAHUE, 1 5.09
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD
4 DopMUPOBAHUE CUHTETUUECKON TEOPUH 1 10.09
IBOJIIOLIMH
5 OraIbl 3BOIOIMOHHOTO Mpoliecca: 1 11.09
MUKPOIBOIIOLUSA U MAKPOIBOJIIOLUS
6 Honyn;[m/m — JJIEMEHTapHasA eaUHUIA 1 12.09
ABOJIFOLIIN
3aKOH F€HETUYECKOTO paBHOBeCUs JIxk. 17.09
7 Xapau, B. BaitnOepra. JlabopatopHas 1 0.5
pabota «BblIsiBIeHNE U3MEHYHBOCTH Y '
oco0eit 0ZJHOTO BUIa»
8 OneMeHTapHble (aKTOPBI IBOTIOIMU 1 18.09
9 OddexT ocHoBaTend. dpdext 1 19.09
OYTBUIOUHOTO TOPJIBIIIKA
10 Murpanuu. M3omsmuu nomysnui: 1 25.09
reorpaguueckasi, OMoJIOrHuecKas
11 EctecTBeHHbII 0TOOP — HaNpaBISIOMIMMA 1 24.09

(bakTop IBOJIIOIUHU




12

[TonoBoii oT60p

26.09

13

[Tprcnoco0IeHHOCTh OPraHU3MOB KaK
pe3yJIbTaT MUKPO3BOJIIOLUH.
JlaGopatopHnas pabora «3yueHue
apoMop(}030B U UAHOATANITAIIUHN Y
pacTeHul U ) KUBOTHBIX)

0.5

1.10

14

[Tpumeps! IpucnocoOIeHUH y
OpraHu3MoB: Moposiornueckue,
dusnonornueckue, OMOXUMHUYECKHUE,
nosenenuyeckue. Jlaboparopuas pabora
«[IpucnocobieHus: OPraHU3MOB B UX
OTHOCHUTEIbHAs 1IEJIeCO00Pa3HOCTh)»

0.5

2.10

15

Bupn, ero kpurepuu u CTpykTypa.
JlaGopaTtopHast pabora «CpaBHEeHHE
BUIOB TI0 MOP(OJIOTHIECKOMY
KPUTEPHIO»

0.5

3.10

16

17

Crpykrypa Buzia
Bunoobpa3oBanue kak pe3yibTaT
MUKPO3BOIIOLUU

8.10
9.10

18

19

20

CBs13b MUKPO3BOIIOLUH U
AMUIEMUOJIOTUH

Makpossomronus. [laneonronornueckne
METO/Ibl U3YUYEHMSI DBOTIOLUN
buoreorpaguueckne MeToabl U3y4eHUs
IBOJIIOLIUN

10.10

15.10

16.10

21

OMOPHOIOTrMYECKHE U CPABHUTEIBHO-
MOP(OIOTHIECKUE METOIBI U3YICHUS
9BOJIONAU

17.10




MoneKyIapHO-TEHETUUECKHUE, 22.10
22 OMOXMMHYCCKHE U MAaTEMaTHYECKHE
METObI U3YYEHUS DBOJIIOLINU
23 OO01mre 3aKOHOMEPHOCTH BOJTFOIHH 23.10
24 .AﬂaHTHBHaﬂpaHHaHHﬂ. 24.10
HepaBHOMEPHOCTH TEMIIOB 3BOJIIOLIMHU
o5 Hay4nble runore3sl NpoOUCXOKIACHUS 5.11
’)KU3HU Ha 3emiie
26 JlonayuyHble peaCTaBICHUS O 6.11
3apOXKACHUU JKU3ZHU
27 OCHOBHBIE 3Talnbl HEOPraHUYECKOU 7.11
SBOJIFOLIUA
28 ['unoTe3sl 3apoKICHUS )KU3HA 12.11
HCTOpHH3eMHHIIMeTOHBIeéH3yquHH. 13.11
29 JlabopaTtopHas pabora «M3y4yeHue u
OIMCAaHUE UCKOMAEMBIX OCTATKOB 05
JIPEBHUX OPraHU3MOBY
30 HauanpHbie dTaIbl OpraHn4ecKoin 14.11
3BOJIFOLIUA
31 DBOJIOIHUS DYKapUOT 19.11
OCHOBHBIE ATAIIbI BOJIOIHI 20.11
32 pactutensHOro mupa. Ilpaktrueckas 0
pabora «3yuenue ocoOeHHOCTEH &
CTPOEHUS PACTCHUM Pa3HBIX OTAEIIOBY
33 OCHOBHBIE 3Tarbl 3BOJIOLUN )KUBOTHOTO 21.11

MHpa




OBoronus KUBOTHBIX. [IpakTnueckas 26.11
34 pabora «3yyenue ocobeHHOCTEH 0.5
CTPOEHUS [IO3BOHOYHBIX )KUBOTHBIX)
35 Pa3BuTHe )xu3HM Ha 3emIe 10 3paM U 27.11
1epuoIaM
36 MaccoBbie BBIMUPAHUS — 28.11
JKOJIOTUYECKUE KPU3UCHI IIPOIILIOTO
37 CoBpeMEHHBII SKOJIOTUYECKUH KPU3HC, 3.12
€ro 0COOEHHOCTH
38 CoBpeMeHHasl cucTeMa OpraHu4eckoro 4.12
Mupa
39 OcCHOBHBIE CUCTEMATUYECKUE TPYIIIIBI 5.12
OpraHu3MoOB
40 AHTpOII0JIOTHS — HayKa O 4YeJIOBEKe 10.12
41 PazButne npencrasieHuit o 11.12
IIPOMCXO0KICHUM YETIOBEKA
Mecro 4enoBeka B CUCTEME 12.12
opranudeckoro mupa. JlaboparopHas
42 pabota «3yuenue ocobeHHOCTEN 0.5
CTPOEHHUSI CKEJIETa YEJIOBEKA, CBSI3aHHBIX
C IPSIMOXO0XKJACHUEM
43 JIBroKymiye cuibl aHTPOIIOTEHE3a 17.12
44 CooTtHo1ieHne 6MOJOTHYECKUX U 18.12
COLIMAJIbHBIX (PaKTOPOB B aHTPOIIOT€HE3E
45 OcHOBHBIE CTaIUN aHTPOIIOI€HE3A 19.12
46 [TaneoreHerrka 1 NaJeoreHOMMKA 25.12
47 DBOJIIOIUSI COBPEMEHHOT'O YETIOBEKA 26.12




48

Yenoseueckue packl. [Ipaktuyeckas
pabota «/3ydyeHue 3KoI0ruyecKux
ajlanTalnui 4eJoBeKa»

0.5

26.12

49

50

MexaucuuIInHapHble METObI
AQHTPOIIOJIOTUU

3apO)K,Z[eHI/IC H Pa3BUTHUEC DKOJIOTHU

14.01

15.01

51

Mertoap! 3konoruu. JlabopatopHas
pabota «/3yueHne METo10B
9KOJIOTHYECKUX HCCIICTOBAHUI

0.5

16.01

52

53

3HaueHne YKOJIOrNYECKUX 3HAHUN I
YeJ0BeKa

Dxonorudeckue GpakTopsl

21.01

54

Abuotnueckue paxkropsl. CBET Kak
sKoyoruaeckuit gpaxrop. JlaboparopHas
paboTa «BplsiBIIeHHE TIPUCTIOCOOTICHUI
OPTraHU3MOB K BIIMSIHUIO CBETa»

0.5

22.01

55

Aobuotuyeckue daxropsl. Temmneparypa
KaK KOJIOTHYECKUU (paxTop.
JlabopaTtopHnast pabota «BrlisiBieHHE
MPUCTIOCOOICHHI OpPTraHU3MOB K
BIIUSTHUIO TEMIIEPaTypPh»

0.5

23.01

56

Abuotnueckue pakropbl. BraxHoCTh Kak
sKosiornueckuit pakrop. JlabopaTopHas
paboTta «AHATOMHYECKHE OCOOEHHOCTH
pacTeHHi u3 pa3HbIX MECT OOUTAHUS»

0.5

28.01

57
58

Cpenapbl oOuTaHUs OPraHU3MOB

buonorunueckue PUTMBI

29.01
30.01

59

Kuznennble popMbl OpraHU3MOB

4.02




60 BuoTtnueckue dakropsr 5.02
3HaueHre OMOTHUECKUX B3aMMOJIEHCTBUI 6.02
61 JUIA CYIIECTBOBAHUSA OPTaHU3MOB B Cpelie
obuTaHus
62 DKOJOTUYECKUE XapaKTEPUCTUKHI 11.02
O YJIALIA
OcCHOBHBIE TIOKA3aTENU MOMYJISIUU: 12.02
63 YHUCJIEHHOCTD, INIOTHOCTh, BO3pacTHas U
[10JIOBast CTPYKTYypa
OCHOBHBIE TIOKA3aTENN MOMYJISINN: 13.02
64 POXKIaeMOCTh, IIPUPOCT, TEMII POCTA,
CMEPTHOCTh, MUT'PaALIUU
65 OKojoruyeckas CTpyKTypa MOIyJIsALUuN 18.02
66 JmHaMuKa IONyJsIAY U €€ perysuus 19.02
67 Kpusble pocTa 4MCIEHHOCTH MOMYJISILUH. 20.02
Kpusble BbKUBaHUS
DKOJIOTHUECKasT HUIIIA BUOA. 25.02
68 JlaGoparopHas paboTa 05
«[IpucnocobneHus: ceMsiH pacTeHHH K '
pacceneHuro»
69 Bua xak cucrema nonyssiuit 26.02
70 3aKOHOMEPHOCTH TTOBEJCHUS U MUTPALIHIA 27.02
JKUBOTHBIX
71 Coo011ecTBO OpraHnu3MoB — OHOIIEHO3 5.03
72 DKocucTemMa Kak OTKpbITasi cuctema 6.03
73 KpyroBopoT BeliecTB 1 NOTOK SHEPTUH B 7.03
9KOCUCTEME
74 OCHOBHBIE TTOKA3aTeNN YKOCHCTEMBI 12.03




75 DKOJOTMYECKUE MUPAMUJIbI 13.03
76 N3meHeHus cooOIIeCTB — CYKIIECCUH 14.03
[IpupoHbIe S5KOCUCTEMBI. DKOCUCTEMBI 19.03
7 03ep M peK. DKOCUCTEMbI MOpeH U
OKEaHOB
78 [IpupoHbIe S5KOCUCTEMBI. DKOCUCTEMBI 20.03
TYHJP, JIECOB, CTENEH, ITYCThIHb
79 AHTPOTIOTEHHBIE YKOCUCTEMBI 21.03
Ypb6oskocucremsl. [IpakTiuaeckas pabora 26.03
80 «3yueHue u onucaHue 0.5
ypOOIKOCUCTEMBI»
3aKkOHOMEPHOCTH (HOPMUPOBAHUS 9.04
81 OCHOBHBIX B3aUMOJICUCTBUI OPraHU3MOB
B DKOCHCTEMAX
MexaHn3Mbl BO3IEUCTBUS 3arpsI3HEHUN 10.04
82 pa3HBIX TUTIOB HA CYOOPTraHU3MEHHOM,
OpraHU3MEHHOM, MOMYJISIIIHOHHOM U
HKOCHUCTEMHOM YPOBHSIX
83 buocdepa — obuiennanerapHas 11.04
o0osiouka 3emiu
84 VYuenue B. U. Bepnasckoro o 6uocdepe 16.04
85 3aKOHOMEPHOCTH CYIIECTBOBAHUS 17.04
6uochepsl
86 KpyroBopotsl BemiecTs u
OMOTre0XUMHUECKUE IIUKIIBI
87 3oHanbHOCTH Ouochepbl. OCHOBHBIE 18.04
OMOMBI CyIIN
88 YcroitunBocTh OHocheps 23.04




89 DKOJIOTUYECKHE KPU3UCHI M UX TPUYNHBI 24.04

90 BoszneiicTBue yenoBeka Ha Ouocepy 25.04

01 AHTpOHOI‘eHHvOG Bo3neﬁCTBvHe Ha 1 3.05
pacTUTEIbHBINA U )KUBOTHBIA MUD

92 Oxpana mpuposI 1 6.05

93 OcHOBHBIE IPUHIIUIIBI YCTOWYHBOTO 1 7.05
pa3BUTHS YEJIOBEUYECTBA U IPUPO/IBI
PannonansHOE IPUPOAOIIOIB30BAHNUE U 8.05

94 COXpaHECHHE OMOJIOTHIECKOTO 1
pa3HooOpaszus 3eMiun

95 O6?6IIIGHI/I€ 1o Teme «MHUKPOIBOTIOLHUS 1 14.05
U €€ pe3ysbTaThl»

9% O6?6H.I€HI/IG 1o Teme «Makpo3BOITOIUSA 1 15.05
U e€ pe3yNbTaThD)

97 O606menne no Teme «IIpoucxoxaeHne u 1 16.23
pa3BUTHE )KU3HU HA 3eMIIe»

98 O606mmenue o Teme «IIpoucxoxaenue 1 20.05
YeoBeKa — aHTPOTIOTCHE3»

99 O06o00611eHne 110 TeMe «DKOJIOTHS — HayKa 1 21.05
0 B3aUMOOTHOIIIEHUSX OPTaHU3MOB)

100 O600menue mo Teme «OpraHu3Mbl U 1 22.05
cpena oOuTaHUs»

101 O6o6meHI/ie 10 TeMe «DKOJIOTUS BUIOB U 1 22.05
TIOTTYJISIITHIA

102 O606menne o teme «buocgepa — 1 23.05
rI100anbHast IKOCHCTEMAY

OBIIEE KOJIMYECTBO YACOB I1O 102 75

[MPOT'PAMME







IPOBEPSIEMBIE HA EI'D 110 BUOJIOTNU TPEEOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
MPOBEPAEMOro 0CBOEHNSI OCHOBHOI 00pa30BaTe/IbHON NPOrPaAMMBbI CPeIHEro
TpeOoBaHUSA 001ero ooOpazoBaHus

CdopMupoBaHHOCTh 3HAHUN O MECTE€ M POJU OUOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B dbopMUpOBaHUU COBPEMEHHOM
€CTECTBCHHOHAYYHOW KapTHHBI MHUPA, B TIO3HAHUH 3aKOHOB TIPUPOJIBI
U pCIICHWH  JKA3HEHHO  BAXHBIX  COIHAIBHO-3TUYCCKHUX,
1 9KOHOMHYECKUX, IKOJIOTHYECKUX MPOOJIEM YeTIOBEUECTBA, a TAKXKE B
pEIICHUH BOIMPOCOB  PAlMOHAIBLHOTO IPHUPOAOIOIB30BAHUS, B
(GOpMHUPOBaHUN IIEHHOCTHOTO OTHOILICHHS K IPHPOJE, OOIIECTBY,
YeJIOBEKY; O BKJIAJIe POCCUICKHUX U 3apyOeKHBIX YUEHBIX — OMOJIOTOB

B pa3BUTHE OMOJIOTUU

Brnanenue cucremoil 3HaHHMH 00 OCHOBHBIX METOJAX HAy4YHOI'O
IMO3HaHHs, UCII0JIb3YCMBIX B OHMOJIOTHYECKUX HCCIICAOBAHUAX KHUBBIX
O0OBEKTOB UM DJKOCHCTEM (ONMCAaHWE, HU3MEPEHHE, IPOBEICHUE
HaOroieHui); crocob6aMu BBISBICHHS M OLEHKH aHTPOINOTEHHBIX
W3MEHEHUH B PUPOJE.

2 YMmeHune BBIJIBUT'aTh TUIIOTE3bI, ITPOBEPATH UX SKCIICPUMCHTAJIbHBIMU
cpeAcTBaMH, (GOPMYIHMPYsS Lelb HCCIEAOBaHUS, AaHAIU3HPOBAThH
MOJIy4EeHHBIE PE3YJIbTAThl U J1e1aTh BHIBOJBI.

BrisBnenne 3aBHCHMOCTH MCXKAY HCCICAYCMbIMU BCJIMYMHAMU,
00BsICHEHUE MOJTYYEHHBIX PE3yJIbTaTOB U (OPMYIUPOBAHUE BHIBOJIOB

C UCITOJIb30BAHUEM HAYYHBIX HOHHTHﬁ, TeOpI/Iﬁ M 3aKOHOB

YMeHue BiageTh CHCTEMOM OHOJIOTMYECKUX 3HaHMM, KOTopas
BKJIIOUAET: OCHOBOIIOJIAraoIe OMOTIOTHUECKUE TEPMHUHBI U TIOHSTHUS
(KM3HB, KJIETKA, TKaHb, OpraH, OpPraHu3M, BHJI, MOMYJISIINS, SKOCUCTEMA,
ouorieHo3, Ornocdepa; METaboIM3M, TOMEOCTa3, KIIETOUHBIA UIMMYHHUTET,
OvocuHTe3 Oenika, OWOIOIMMEpPHI, JUCKPETHOCTh, CaMOPETYJISIINS,
3 CaMOBOCIPOU3BE/ICHHE, HACJICICTBCHHOCTb, H3MCHYHMBOCTD,
SHEPro3aBUCHUMOCTb, POCT U PA3BUTHE);
Oouonorudeckue Teopuu: kierouyHas Tteopus 1. IIBanna, M.
[Ineitnena, P. BupxoBa; K10oHaIbHO-CEIEKTUBHOIO UMMYyHHUTETa [1.

3pJ’II/IX, n.N. MC‘-IHI/IKOBa, XpOMOCOMHasl TCOPUA HACICACTBCHHOCTU

T. MopraHa, 3aKOH 3apOJAbIIIICBOTO CXOACTBA K. Bapa, OBOJJOIIMOHHAA




teopusa Y. JlapBuHa, CUHTETHYECKas TEOPHUS SBOJIOLUUU, TEOPHUS
anTponorene3a Y. [lapsuna; Teopust 6uoreoneHoza B.H. Cykauépa;
yuenue H.WM. BaBuioBa o neHTpax MHOTr000Opa3usi U MPOUCXOKICHUS
KyJIbTypHbIX pactenud, ydenue A.H. CepeproBa o nyTsix u
HaIpaBIIeHUsX dBoItoIMH, yueHue B.1. Bepuaackoro — o 6uocdepe);
3aKOHBI  (€OIUHOOOpa3Wsi  TMOTOMKOB  TIEPBOTO  IOKOJICHUS,
pacIIeIUIEHHs] IPU3HAKOB, HE3aBUCHMOI'O HACJIEI0BAaHUS ITPU3HAKOB
I'. Menpens; CUEIIEHHOIO HACIEA0BaHUs MPU3HAKOB U HAPYIIECHUS
cuerieHuss reHoB 1. Moprana; TOMOJOTHYECKMX psAIOB B
HacjeAcTBeHHONM wu3MeHunmBocTd H.M. BaBmioBa; reHETHUECKOTO
paBHoBecus [[x. Xapau u B. BaiinGepra; 3apoapieBoro cxozacTtsa K.
bapa; Ouorenernueckuii 3axon . ['exkens, . Mromnepa);
MPUHIUIIBI (YUCTOTHI TAMET, KOMIUIEMEHTAPHOCTH );

npaswia (MuauMyMa FO. JInbuxa, 3K0JIOTHYECKON MUPaAMUJIBI YHCET,
OMOMAacChl M DHEPTHUH);

rurnote3bl (koauepBatHoi A.W. Omapuna, nepBuyHoro OymboHa JIx.

Xonpetina, mukpocdep C. Dokca, prubdosuma T. Uek)

YMmenune peuiaTtb IMOHMCKOBBIC OuoJI0ruYecKue 3aaa4ud, BBIABIIATH
MNPUIUHHO-CJIICACTBCHHBIC CBsA3HU MCKOY HCCIICAYCMbIMHU
OHOJIOrMYECKUMU O6T:>€KTaMI/I, mnmpooeccaMu M ABJICHUAMU, ACJIATb
BbIBOJIbI Y IIPOTHO3bI HA OCHOBAHHWU IMOJTYUCHHBIX PE3YJILTATOB,

COCTaBJIATb 'CHOTHUIIMYCCKUEC CXEMbI CKPCIIMBAHUA JId PA3HBIX THUIIOB
HaCJICAOBAHWA ITPU3HAKOB Y OPraHU3MOB, COCTABJIATE CXEMBI IICPECHOCA

BCHICCTB U SHCPI'UU B SKOCUCTCMAX (I_ICHI/I IIUTaHWs, ITUIICBLIC CeTI/I)

YMeHue ycraHaBiIMBaTh B3aUMOCBSA3M MEXKIy CTPOEGHUEM U
(GYHKLIMSAMU: OpPraHOMJIOB, KJIETOK pa3HbIX TKaHEH, OopraHamMu |
CUCTEMAMM OpPraHOB Y PAacCTEHH, XUBOTHBIX U YEJIOBEKA; MEXKIY
sTanamMu oOMeHa BELIECTB; dTalaMH KJIETOYHOTO KA U AKU3HEHHBIX
LIUKJIOB  OpPraHU3MOB; JTallaMM 3MOPHOHAIBHOIO  Pa3BUTHS,
TEHOTUIIOM U (PEHOTUIIOM, (EHOTHUIOM U (aKTOpaMHu Cpeabl
oOuTaHMsA;  TpoIeccaMd  3BONIOUMH;  ABIKYUIMMHU  CHJIAMHU
AQHTPONIOTEHE3a;  KOMIIOHEHTaMH  pa3jM4YHbIX  JKOCUCTEM U

MPUCTIOCOOIEHUSIMH K HUM OpTraHU3MOB

YMeHue BBIJICNSTh CYIIeCTBEHHBIC TPU3HAKH:

CTPOEHUS BUPYCOB, KJIIETOK MPOKAPUOT U IYKAPUOT; OJHOKIECTOUHBIX
¥ MHOTOKJIETOYHBIX OPTaHU3MOB, BHJIOB, OMOT€OIIEHO30B, SKOCUCTEM
u Ouocdepbl; CTpPOCHUST OPraHOB W CHCTEM OPTaHOB DPACTCHHH,

KHUBOTHBIX, YCIOBCKaA, IponEeCcCoB KHU3HCACATCIIBHOCTH,




MPOTCKAIOIMIUX B OpraHu3Max paCTeHI/II\/JI, KHUBOTHBIX MW 4YCJIOBCKA,
OMOJIOTMYECKUX TPOIECCOB: OOMEHa BemecTB (MeTabonm3Mm),
WH(POPMAIIUU U TIPEBPAIICHUS] SHEPTHH, OPOKEHUS, aBTOTPOPHOTO U
reTepoTpoPHOrO THUIMOB THUTAHUS, (DOTOCHMHTE3a M XEMOCHHTE3a,
MHTO33, Mei03a, TaMeTOreHe3a, YMOpHoreHes3a, HocTIMOPHOHAIILHOTO
pa3BUTHA, Pa3MHOXKCHUS, WHAWBUAYAJIBHOI'O PA3BUTUA OpraHuiMa
(oHTOTEHE3a), B3aUMOJICHCTBUS T'CHOB, TI€TEPO3UCA; JCHCTBUI
UCKYCCTBEHHOTO OTOOpa, CTaOWIM3HPYIOMIET0, MABIKYIIETO U
pa3pbIBAIOIIETO €CTECTBEHHOIO OTOOpa; auIoNaTpPUYEcKOro U
CUMIIATPUUICCKOT'O BI/II[OO6p330BaHI/I$I; BJIMAHUA OBWOKYIIUX CHII
OBOJIONMK HAa TEeHO(OHA MOMYJSALUHU; IPHCIIOCOOICHHOCTH
OPraHM3MOB K cpele OOWTaHWs, 4YepPEeNOBaHHUS HAINPABICHUN

9BOJIIOLIUH,; KPYTOBOPOTAa BEIICCTB U IMTOTOKA SHCPIrUH B SKOCUCTEMAX

CdopMUpOBaHHOCTb YMEHHS BBIACTSATH CYHIECTBEHHBIC MPU3HAKU
BUPYCOB, KIJIETOK TMPOKAPHOT M JYKAPUOT; OJIHOKJICTOYHBIX U
MHOT'OKJICTOYHBIX OPraHU3MOB, BUJIOB, OMOT€OIICHO30B U SKOCUCTEM;
O0COOCHHOCTH IPOLIECCOB 0OMEHA BEIIECTB U IMPEBPAILCHUS SHEPTUH B
KJIeTKe, (POTOCUHTE3a, IUIACTHYECKOTO U DHEPreTHYECKOTO OOMeHa,
XEMOCHHTE3a, MHUTO3a, MeH03a, OIUIOJOTBOPCHHS, PAa3BUTUSI U
Pa3MHOXKCHUSI, UHIMBUAYaJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTeHe3a),
OOpBLOBI 3a CYIIECTBOBAaHHUE, €CTECTBEHHOT'O orbopa,
BUJ000pa30BaHus, MPUCIOCOOJIEHHOCTH OpPraHU3MOB K Cpele
OoOWTaHUs, BIIMSHUS KOMIIOHCHTOB JSKOCHUCTEM, aHTPOTOTECHHBIX
M3MEHEHUH B DKOCHCTEMaX CBOEH MECTHOCTH, KPyTrOBOpOTa BEIIECTB

U TIpeBpaIleHUs SHEPTUH B Onocdepe

Ymenue HCTIOJIb30BaTh COOTBETCTBYIOIINE apryMeHTHlI,
OMOJIOTHMYECKYI0 TEPMUHOJOTHIO M CUMBOJIMKY ISl IOKA3aTelbCTBA
POJICTBA OPTAaHU3MOB PA3HBIX CUCTEMATUUYECKUX TPYIIN; B3aUMOCBSI3H
OpraHW3MOB U Cpelbl OOWTaHHUS, EAUMHCTBA 4YEJIOBEUECKHX pac;
HEOOXOUMOCTH  3[0pOBOrO  o0Opaza  KH3HH,  COXpaHEHHS
pa3zHooOpa3usl BUAOB U IKOCHUCTEM KaK YCIOBHUSI COCYILIECTBOBAHUS

MIPUPOJIBI U YEIOBEYECTBA

YMeHne KpPUTHYECKH OIICHHBATh HH(POPMANUIO OHOJIOTHYECKOTO
COJIEpXKaHUS, HHTEPIPETUPOBATh ITHUECKUE ACTIEKThI COBPEMEHHBIX
UCCIIeIOBaHU B OWONOTMH,  MEAWIMHE, OHOTEeXHOJOTHH,
paccMaTpuBaTh rI100anbHbIe 3KOJIOTUYECKHE poOIeMbI
COBPEMEHHOCTH, (HOPMUPOBATH 10 OTHOIICHUIO K HUM COOCTBEHHYIO

MMO3UIIHAIO




INEPEYEHDb 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D
1O BUOJIOI'MHA

Kon

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUA

buonorusa xax HayKa. ’KuBble cucTeMbl U UX HN3YUCHHUEC

1.1

1.2

1.3

CoBpemeHnHass Ouoyiorusi — KOMIUIEKCHAsi Hayka. buonormdyeckue Hayku H
u3ydyaemble UMHU npoOiembl. DyHIaMEHTaIbHbIE, TPUKIAIHbIE U TOUCKOBBIC
Hay4HbIC UCCIIEIOBAHUS B OMOJIOTHUH.

3HaueHue OWOJOTMU B (HDOPMHUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOUN
kaptunbl mupa. [Ipodeccuu, csa3anubie ¢ Ouonorueid. 3HaueHue OUOJIOTUU B
MPAKTUYECKOW JESITEIIbHOCTA YEJIOBEKA: MEIULMHE, CEIbCKOM XO35HCTBE,

IIPOMBIILIIEHHOCTH, OXPaHEe IPUPOBI

JKuBble cucTeMbl Kak mpeaMeT u3ydeHus ouonoruu. CBOMCTBA KUBBIX CHCTEM:
€IMHCTBO XUMHUYECKOTO COCTaBa, JUCKPETHOCTh U LIEJOCTHOCTh, CIOKHOCTh U
YHOPSIIOYCHHOCTD CTPYKTYPBHI, OTKPBITOCTb, CaMOOpPraHu3aLM,
CaMOBOCIPOU3BEJAEHUE, PA3APAKUMOCTh, U3BMEHUUBOCTb, POCT U Pa3BUTHE.

YPpOoBHU OpraHu3anuy KUBbIX CUCTEM: MOJIEKYJISIPHBIM, KJIE€TOUHBIN, TKAHEBBIN,
OpraHu3MEHHBIH, MOMYJISIHUOHHO-BUA0BOI, 3KOCUCTEMHBIN
(buoreonienoruueckuii), ouocdepusiii. Ilporeccel, mpoucxondime B >KUBBIX
cucremax. OCHOBHBIE TpHU3HAKU KUBOTO. JKH3HBb Kak ¢opMa CyIIEeCTBOBAHHUSA

MaTepuun

Mertoabl Ouonoruueckoi Hayku. HaOmiogeHue, H3MepeHHE, SKCIEPUMEHT,
cucTeMaru3anusa, MeTaaHanus3. IloHATHEe O 3aBHCHMMOW W HE3aBUCHMOM
nepemeHHoN. IlnanupoBanne skcnepumenTa. [locraHoBKa U IpoBepKa THIIOTES.
HyneBast rumotes3a. Ilonatue BBIOOpDKM U €€ AOCTOBEpHOCTb. Pa3zbpoc B
Ouosornyeckux JaHHbIX. OIEHKa JIOCTOBEPHOCTH MOJYYEHHBIX pPe3yJbTaToB.
[IpynunHEl HCKaXXEHUS PE3yJbTAaTOB dKcepuMeHTa. [IoHATHE cTaTHCTUYECKOro

TECTa

Knerka kak Ouojorudyeckas cucrema

2.1

Krnetka — cTpykTypHO-(yHKIIMOHATIbHAS €UHUIIA )KUBOTrO. MIcTOpHsT OTKPBITHS
knetku. Pabotsl P. I'yka, A. JleBenryka. Knerounast teopus (T. IlIBanun, M.
[neiinen, P. Bupxos). OCHOBHBIE MOJOXEHUS COBPEMEHHOW KIETOUYHOU
TEOPHH.

Meroapl  MOJIGKYJISAPHOH M KJIETOYHOHM  OMOJOTHU:  MHUKPOCKOIIHS,
xpomarorpadusi, 3nekTpodopes, METOJI MEYEHBIX aTOMOB, IU(hepeHInaIbHOe

I_ICHTpI/I(I)yTI/IpOBaHI/Ie, KYJBbTUBUPOBAHHUEC KIICTOK




2.2

2.3

XHUMHUUYECKUN COCTaB KIETKA. Makpo-, MUKpPO- U yIbTPAMUKPOAJIEMEHThL. Boja u
€€ poJIb KaK pacTBOPUTENS, PEarcHTa, y4acTHe B CTPYKTYPUPOBAHUH KIIETKH,
TEIUIOPEryJAlUd. MUHEpalIbHbIE BEIIECTBA KJIETKH, UX OMOJIOTMYecKass polib.
Ponb kKaTHOHOB M aHMOHOB B KJIETKE.

buonoruueckue nonumepsl. benku. AMHMHOKUCIOTHBIM COCTaB  OEJKOB.
CrpykTypsl OenkoBoil Monekynsl. IlepBuuHas cTpykTypa Oenka, menTHIHAs
CBA3b. BropuuHas, TpeTuuyHas, YeTBEpTUYHAs CTPYKTyphl. JleHarypanusi.
CgoiictBa 6enkoB. Kimaccudukanus 6enkoB. buonornueckue GyHKIIMNA OSITKOB.
VYrneBoabl. MoHOcaxapupl, AUcCaxapuibl, OJIMTOCaXapubl U MOJUCAXAPHUIbI.
OO0muit T1UTaH  CTpoeHWS ©  (PU3UKO-XMMUYECKHUE CBOWCTBA  YIJIEBOJIOB.
buonoruueckue GyHKIUU YIIIEBOAOB.

Jlumuael. ['uppodunbHO-ruapodoOHBIC cBolicTBa. Kitaccudukammsi aTunmuaos.
Tpurnuuepunsi, dpochomunuabl, BOckH, crepouasl. buonornyeckue GpyHKuum
mumuaoB.  OOmme cBOicTBa  OHONOrMYECKMX MeMOpaH — TEKy4ecTb,
CIOCOOHOCTH K CaMO3aMbIKaHUIO, TTOIYIIPOHUIIAEMOCTb.

Hyxneunnosbie kucnorsl. JIHK u PHK. CrpoeHne HYKIEMHOBBIX KHCIOT.
Hyxneoruasl. [Tpuaiun komruiementapaocTh. [Ipasmno Yapradda. Ctpykrypa
JHK — nBoitHas cimpanb. MecroHaxoxieHue u ononorndeckue ¢pynkimu JJHK.
Bunst PHK. ®ynkiuu PHK B knetke.

Crpoenue monekynsl AT®. Makpospruueckue cBsizu B Mosekyine ATO.
buonornueckue pynkunu AT®D. BoccraHOBIEHHbBIE TEPEHOCYUKH, UX (DYHKIIHH
B kierke. CekBenuponanue JTHK.

CrpykTypHas Ouosiorusi: OMOXMMHUYECKHE M OMO(PHU3NYECKUE HCCIIEIOBAHUS

COCTaBa U MPOCTPAHCTBEHHON CTPYKTYpBl OMOMOJIEKYJI

Tunbl  kineTok: »sykapuoTHueckas M IHpokapuotudeckas. CTpyKTypHO-
(GyHKIIMOHATIbHBIE 00pa30BaHMs KIETKH.

Crpoenue npokapuoTuueckon kiaeTku. Kietounas creHka OakTtepuil u apxe.
OcoOeHHOCTH CTPOEHHUsI TeTepoTpOoPHON M aBTOTPOPHON MPOKAPUOTUUECKUX
KJIETOK. MecTo U poJib MPOKapuoOT B OHMOLIEHO3aX.

Crpoenre 1 QyHKIIMOHUPOBAHHUE DYKAPUOTHUYECKON KIETKH. [lmazmaTmueckas
MeMOpaHna (razmanemma). CTpyKTypa ria3mMaTiieckoi MeMOpansl. TpaHcrnopt
BEIIECTB 4epe3 IUIa3MaTU4YecKylo MeMOpaHy: maccuBHBIA (nuddysus,
obneruénnas auddysus), akTUBHBIN (MEPBUYHBIA U BTOPUYHBINH AKTUBHBIN
Tpancnopt). [lomymponuniaeMocts MemOpanbl. PaGota Harpuii-kaJineBoro
Hacoca. DHJOIMTO3: MUHOIKTO3, (paroruTo3. Dk3omuTo3. Knetounas creHka.
CrpykTypa 1 GyHKIHU KIETOYHOU CTEHKH PACTECHU, TPHOOB.

[utorumasma. Llurozons. Llutockener. /[Bmxkenue nuromiaazmbl. OpraHousl
kineTkd. OgHOMeMOpaHHBIE OPTaHOWIBl KJIETKH: HJHAOIUIA3MaTHUYECKas CETh

(BIIC), annapar ["onbaxu, TM30COMBI, UX CTpoeHHe U QyHKUMU. B3auMocBs3b




O0JTHOMEMOpaHHBIX OPTaHOUIOB KJIeTKU. CTPOCHUE TPAHYISIPHOTO PETHKYIIyMA.
Cunte3 pactBopuMbIX OenkoB. CHHTE3 KIETOUYHBIX MeMOpaH. [nmagkuit
(arpanymsipHbIil) SHIOMIA3MaTU4YecKui peTukyiayMm. CekpetopHas (yHKUUA
annapata ['onpmxu. TpaHcnopT BemecTB B KieTKe. Bakyonu pacTUTENbHBIX
kietok. Kiierounsiii cok. Typrop.

ITomyaBTOHOMHBIE OPraHOUIBI KJIETKA: MUTOXOHIPUH, TUTACTHU/IBI.

Crpoenve u (GyHKIUU MUTOXOHIApUN U miactuf. llepBuuHble, BTOpUYHbIE U
CIIOKHbIE  IJIACTHIbl  (DOTOCHHTE3UPYIOIIUX  AYKApUOT.  XJIOPOIUIACTHI,
XPOMOIUIACTHI, JIEUKOIUIACTHI BBICIIMX PACTECHUN.

HememOpannsie opranouasl kinetku CrpoeHne u (PyHKIMHM HeMeMOpaHHBIX
OpraHouJioB KjeTku. Pubocombl. MukpodunamenTsl. MBpbIIIeYHbIE KIIETKH.
Muxkpotpybouku. Kietounsiii nentp. CTpoeHHEe M ABWKEHHE >XTYTHKOB U
pecHrdeK. MUKpOTpyOOUKH IUTOIIa3Mbl. LleHTproIh.

Snpo. Obonouka sapa, XpOMaTHH, KapuoILIa3Ma, SAPBIINIKA, UX CTPOCHHE U
byakun. SnepHsiii OenkoBbli MaTpuKc. [IpocTpaHCTBEHHOE pPacMONOKEHHE
XpoMocoM B HHTep(ha3HOM siipe. benku XpoMaTuHa — TUCTOHBI.

Knerounsie BkmtoueHus. CpaBHUTENbHAsI XapaKTEPUCTUKA KIIETOK JYKapuoT

(pacTUTENbHOM, )KUBOTHOM, TPHUOHOIT)

2.4

AccuMuisiiys M1 AUCCUMUJISILUS — JIBE CTOPOHBI MeTabosn3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPO(HBIA U reTepoTpodHbIil. YuacTre Kuciopoja B 0OOMEHHBIX
nporeccax. ODHepreTuueckoe obOecriedeHue KieTku: npeBpauieHue ATD B
oOMeHHBIX Tmporeccax. DEepMEHTATUBHBIM XapaKTep PEaAKIUN KIECTOYHOTO
Merabonm3ma. DepMeHTHI, UX CTpPOEHHE, CBOWCTBA M MEXaHWU3M JIEHCTBHS.
Kodepmentsl. Omnnumst (epMEHTOB OT HEOPraHMYECKUX KaTalu3aTopoB.
benku-aktuBatopel W OENKU-UHTUOMTOPBL.  3aBHCUMOCTh  CKOPOCTH
(epMEHTAaTUBHBIX PEAKIUIl OT pa3InYHbIX (PAKTOPOB.

[lepBHuHBIl CHUHTE3 OpraHWYECKMX BelecTB B KieTke. PotocuHTe3. Poib
XJIOpOIJIacTOB B Imporecce ¢orocuHTe3a. CBeToBas M TeMHOBas (ha3bl.
ITponykTuBHOCTH (poTOCHHTE3a. BrnusHue pa3nuyHbIX (akTOpOB Ha CKOPOCTh
¢dotocuHTe3a. 3HaueHue (HOTOCUHTESA.

XeMOCHHTE3. Pa3znooOpazue OpraHU3MOB-XEMOCHUHTETHUKOB:
HUTPUUIHMPYIOLIHE OaKTepuH, *Kene300akTepun, cepodakTepuu, BOJAOPOIHbIE
OakTepuy. 3HaUEHUE XEMOCHUHTE3A.

AHa’pobHble opraHu3mbl. Buael Opoxenus. Ilpoayktel OpokeHuss U ux
UCIOJIb30BAaHNUE YEJOBEKOM. AHA’pOOHBIE MHKPOOPTaHU3Mbl KakK OOBEKTHI
OMOTEXHOJIOTHH U BO30yIUTENN OOIe3HEH.

AdpoOHBIE OpraHU3MBbl. DTalbl SHEpreTndeckoro oomMena. [loaroToBUTENbHBIMN

atarn. [ mukoan3 — 6ECKUCIOPOTHOE PACIICTUICHNUE TITFOKO3HI.
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2.6

buonornueckoe OKUCIEHHE, WIM KIETOYHOE AbIXaHUE. POoib MUTOXOHIAPHUI B
mporeccax — OWOJIOTMYECKOTO  OKHCHeHusa.  llukinyeckue — peaxiuu.
OxuciurensHoe hochoprmpoBanue. [IpenmyiecTBa a3poOHOT0 MyTH OOMEHa

BEILIECTB Iepes aHa3pOOHBIM. Dh(HEKTUBHOCTh IHEPTETUYECKOT0 0OMEHa

Peakuuu marpuuHoro cuHTe3a. lIpUHIMI KOMIUIEMEHTApHOCTH B PEAKIUSIX
MaTpUYHOTO  CHUHTe3a.  Peanusauus  HacleACTBEHHOW — MHGOpMaIuu.
I'eneTnueckuii kox, ero cBovicrBa. TpaHckpunuus — MaTpu4Hblid cuare3 PHK.
[IpyHIMIBI  TPAHCKPHIIIUUA: KOMIUIEMEHTApPHOCTh, aHTHIIAPAJLICIBHOCTD,
ACUMMETPUYHOCTh. TpaHcisuus u e€ 3Tanbl. Yuactue TpancnoptHsix PHK B
OouocuHTe3e Oenka. YcioBus 6uocuHtesa 6enka. KogupoBanue aMUHOKHUCIIOT.
Poins pubocom B buocunTe3e Oenka.

Opranu3zaiys reHoMa y IpOKapuoT B dYKapUOT. Peryismus akTHBHOCTH TEHOB
y npokapuoT. ['unoresa onepona (®. Kaxo0, XK. Mano). Perynsuust oOMeHHbBIX
mporeccoB B kieTke. KieTounslit romeocTtas.

Bupychl — HekneTouHble OPMBI KH3HU U OOIMraTHbie mapa3utel. CTpocHHE
MIPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTepruodaros.

BupycHbie 3a60neBanus yenoBeka, )XuBoTHbIX, pactenuit. CIINI, COVID-19,

conuaJibHbIC U MCIUITNUHCKHUC HpO6JI€MI)I

Knerounblii 1uxn, ero mnepuoisl M perymauusa. HMHrepdaza u  MUTO3.
OcobeHHOCTH TIPOIIeCCOoB, MpoTeKaromux B uHTepdase. [loarotroBka kieTku x
nenenuto. IlpecuHTeTnyeckuil  (MOCTMUTOTHYECKUH), CUHTETHUUECKUH U
MOCTCUHTETUYECKUH (TPEMUTOTUYECKUI) TEpHOIbl HHTEP(ha3bI.

Matpuunslii cunre3 JIHK — perumkanus. Ilpunnune! perumkanuu JIHK:
KOMIUIEMEHTAPHOCTb, IOJYKOHCEPBAaTUBHBIA CHHTE3, aHTUIAPAIIIEIBHOCTD.
Mexanusm perunkanuu J{THK. Xpomocomsl. Ctpoenne xpomocom. Tenomepsl u
TenomMepa3a. XpOMOCOMHBIM HaOOp KIETKM — KapHOTUM. JUIUIOMIHBIA U
rafmjaouaHbIl  Habopbl XpoMocoM. ['omosnoruunbsle XpoMocombl. [lomoBbie
XPOMOCOMBI.

Jlenenue kinetku — MuTo3. CTaiuu MUTO3a M MIPOUCXOIAIINE B HUX MPOIECCHI.
Tunsl muto3a. KaprokuHe3 u nuTOKMHE3. bronorndeckoe 3HayeHHE MUTO3a.
Perynsamus muToTMYEecKOro nukia KieTku. IIporpammupyemas kieToyHas
ru0esnp — anomnros.

(DYHKHI/IOHa.]'H)HaH TCHOMHKA

Opranusm Kak OnoJIornyecKas cucTemMa

3.1

O)IHOKJ'I €TOYHBIC, KOJIOHHAJIbHBIC, MHOTOKJICTOYHBIC OpTraHHU3MBbI n

MHOT'OTKAHCBBIC OPTraHU3MBIL.
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@opMbl pa3MHOXKEHHsI OpPraHU3MOB: Oecronoe (BKJIIOYas BEreTaTuBHOE) U
nojoBoe. Buapl 0Oecrmonoro pa3MHOXKEHHS: IOYKOBAHUE, CHOPYIISAIHA,
(bparmMeHTanys, KIOHUPOBaHHE.

[TonoBoe pasmuoxenue. IlonoBble kieTkH, wiM ramersl. Meio3. Craaun
Mmeno3a. [loBenenne xpomocom B Menose. Kpoccunrosep. buonormyeckni
CMBICJI M€103a U MOJIOBOTO ITporiecca. Meio3 u ero MeCTo B )KU3HEHHOM LIMKJIE
OpPraHU3MOB.

IIpenzapoapieBoe pasButhe. ['ameTorenes y >kuBOTHbIX. Iloj0BbIE XKele3bl.
OOpa3oBanue ¥ pa3BUTHE TMOJIOBBIX KieToK. CrepmaroreHe3 M OOTeHes3.
Crtpoenne moyoBBIX KIETOK. OIUIOZOTBOpEHHE U 3MOPHOHAIBHOE DPa3BUTHE
AKHUBOTHBIX. CrocoObl  OIUIOZIOTBOPEHHUSA:  HApy)KHOE,  BHYTpPEHHEE.
[TapTeHorenes.

WnauBuayanbHOe pa3BUTHE OpraHu3MoB (oHTOreHe3). Craguu sMOpuoreHesa
’KMBOTHBIX (Ha mpuMepe IsarymkH). Apoonenne. Tumbt gpobnenus. OcobeHHoCTH
Ipo0JIeHUs MJIEKOIUTAIOIIMX. 3apOo/bIIIeBble JTUCTKU (racTpyisuus). 3akiaaka
OpPraHoB M TKaHeW M3 3apOABIIIEBBIX JIMCTKOB. B3anMHoe BiusHHE 4YacTel
pasBuBarolIerocs 3apojbiia (3MOpUOHANbHAsT MHIYKLHKA). 3akKiajgka IulaHa
CTPOEHUS KMBOTHOIO KaK PE3YyJIbTaT HEPAPXUUECKUX B3aUMOJECHCTBUN T'€HOB.
Biusnue Ha SMOpHOHAIBHOE pPa3BUTHE Pa3IMUHBIX (PAKTOPOB OKPYKAIOLIEH
Cpelbl.

Poct um pasButue xuBOTHBIX. [locTaomOpumoHaneHBI mepuoxa. [Ipsimoe u
Henpsimoe pas3BuTHe. PaszButue ¢ meramopdo3oM y O€Cro3BOHOYHBIX H
IIO3BOHOYHBIX JKMBOTHBIX. bHoOnOrMueckoe 3HaueHHE NPSAMOIO U HENPSAMOIo
pa3BUTHsA, UX PACIPOCTPAHEHUE B IpHUpoe. TUlbl pocTa )KMBOTHBIX. DaKTOPbI
perysisMu pocTa >KMBOTHBIX M denoBeka. CTaguu NOCTIMOPHUOHAIBHOTO
pa3BUTHA Y )KUBOTHBIX U YesloBeKa. [leprnospl oHTOreHe3a yenoBeka.
PasmHoxeHne u pasButHe pacteHuil. ['amerodutr u cmopodur. Meiio3 B
KU3HEHHOM IMKJe pacteHud. OOpa3zoBaHue CIOp B TMpolecce Meinosa.
lI'amerorenes y pacreHuil. OIUIOJOTBOPEHHE U pPa3BUTHUE PACTUTENBHBIX
OpraHu3MoB. /[BoiiHOE OIUI0I0TBOPEHNUE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue
U pa3BUTHE ceMEHU. MeXaHM3MBbl pEryJsiiud OHTOI€HEe3a y pPACTEHUH WU

JKHUBOTHBIX

HCTOpI/IH CTAHOBJICHUA W Ppa3BUTUA TCHCTUKU KaK HAYKH. OcHOBHbBIC
TCHETHYCCKHE IMOHATHS W CHUMBOJEL. [ OMOJIOTHYHBIC XPOMOCOMEI, aJlJICJIbHBIC
I'CHBbI, aJIbTCPHATHWBHBLIC IIPU3HAKH, )IOMI/IHaHTHblf/'I n peuecanHmﬁ IMPU3HAK,
roMo3uroTa, rerepo3urora, 4YucTas JIMHUA, I‘I/I6pI/II[LI, T'CHOTMUII, (bCHOTI/IH.
OcHoBHBIC MCTOAbI I'CHCTUKMH: T I/I6pI/I,Z[OJ'IOF HQCCKHﬁ, HI/ITOHOFH‘{CCKPlﬁ,

MOJIEKYJIAPHO-TEHETUYECKUI
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Monorubpunnoe ckpemBanue. llepBelii  3akoH MeHzmens —  3aKOH
ennHooOpa3us THOPHUIOB TEPBOTO TMOKOJIeHUs. [IpaBUIO JOMHHHPOBAHWSL.
Bropoii 3akoH MeHnaenss — 3aKOoH paciieruieHus npu3HakoB. [{uronornueckue
OCHOBBI MOHOTHOPHAHOTO CKpEIIUBaHUs. [ UIIOTE3a YNCTOTHI FaMeT.
Ananusupyroiiee ckpemuBanue. [IpoMexxyTouHbIA XapakTep HacjleIOBaHHUS.
Pacuennenue npu3HakoB MpU HETIOJIHOM JJOMUHUPOBAHUH.

JurubpuaHoe ckperniuBanue. TpeTtuid 3akoH MeHenss — 3aKOH HE3aBUCHMOTO
HacjaeAOBaHUS  NPHU3HAKOB. L[WTONOrMYECKWEe  OCHOBBI  JUTHOPHIHOTO
CKpEIIMBaHUS.

CueruienHoe HacnenoBaHue npusHakoB. PaGorer T. Moprana. CueruieHHOE
HACJIEIOBAaHUE T'€HOB, HAPYIICHHUE CIECIJICHHUS MEXIy I'€HaMH. XPOMOCOMHas
TEOpHs HACJIEACTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M ONpEIENICHUs 10J1a. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIN U rereporameTHblid nojl. ['eHernueckas
CTPYKTypa IOJOBBIX XpomMocoM. HacrenoBanue NpPU3HAKOB, CLEIUICHHBIX C
ITOJIOM.

I'enoTun kak nenoctHas cucrema. [IneioTponus — MHOXKECTBEHHOE JICCTBUE
refa. MHOXECTBCHHBIN ajjIeIM3M. B3auMoAeHCTBHE HEaJJICIbHBIX I'CHOB.

KommnementapHocts. Onuctas. [lomumepus

3.4

BzaumoneiictBue reHoruna W cpensl  npu  (opmupoBaHMM  (peHOTHIIA.
M3MeHunBOCTh NMpU3HAKOB. KauecTBEHHbIE M KOJIMUYECTBEHHBIE NPU3HAKUA. Buabl
W3MEHYMBOCTH: HEHACIIEICTBEHHAS U HACIIEICTBEHHAS.

MoudukanonHas  U3MeHUMBOCTb.  Pomb  cpensl B (pOpMHpOBaHUU
Moau(UKaMOHHOW n3MeHunBocTH. Hopma peakunu npusHaka. BapuanmoHHbIH
psn u BapuanmonHas kpusas (B. Moranncen). CoiicTBa Moau(pUKalMOHHOM
M3MEHYHUBOCTH.

I'enotunuyeckass u3MeH4YMBOCTh. (CBOMCTBA T'€HOTUIHMYECKOH H3MEHUMBOCTH.
Buibl reHoTHIIMYECKON N3MEHUYMBOCTH: KOMOWHATHBHAS, MyTal[MOHHASL.
KomOuHaTtuBHas W3MEHYMBOCTb. Mei03 W TONOBOM Ipolecc — OCHOBa
KOMOMHATUBHON U3MEHYMBOCTU. POJTb KOMOMHATUBHON N3MEHYMBOCTH B CO3JaHUN
TeHEeTUYECKOro pa3Ho00pa3us B Mpeesax OAHOro BUA.

MyranuoHHas U3MEH4YNBOCTb. BHU/IbI MyTallMii: TEHHBIE, XPOMOCOMHBIE, TCHOMHBIE.
CrioHTaHHBIE U MHIYLMPOBAHHBIE MYyTalUH. SIepHbIE M LUTOIIA3MATUYECKHUE
Mytaiuu. CoMaTH4YeCKWe M IOJIOBbIE MyTalMd. [IpuunHBI BO3HUKHOBEHHS
MyTanuid. MyTareHsl W WX BIHASHUE HAa OpraHu3Mbl.  3aKOHOMEPHOCTH
MYTAIMOHHOIO TpOLECCa. 3aKOH T'OMOJIOTMYECKHX PsIOB B HACIEICTBEHHOMN
m3menuuBoctn  (H.U. Basuios). BhesnepHas ~ U3MEHUYHMBOCTH M

HacCJICaACTBEHHOCTD
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Kapuotun wyenoBeka. MexayHaponHas mOporpaMma HCCIEIOBaHUS TE€HOMa
yernoBeKa. MeToapl HM3Yy4YeHUsT TEHETUKM YEJIOBEKA: I'€HEaJOTMYECKHid,
OIM3HELIOBBIH, IIUTOrCHETUYECKUH, MOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJIAPHO-T€HETUYECKU. CoBpemeHHOE onpeaeieHue TeHOTHIIA:
[MOJJHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIUPOBAHUE, B TOM YHCJIE C IOMOILBIO
[1I[P-anamu3a. HacnencrBeHHble 3a00jIcBaHUsS — YejIOBeKa. I CHHBIE W
XPOMOCOMHBIE Oose3Hu YyeJIOBEKa. bonessn ¢ HaclenCTBEHHOM
MPEAPACTIOIOKEHHOCThIO. 3HAYCHUE METUIIMHCKON T'€HETUKH B ITPEAOTBPALLICHUN

1 JICUEHHH I'eHETUYCCKHX 3a00eBanuii yeioBeka. CTBOJIOBBIE KIIETKU

JlomecTuKanus U ceseKkuus. 3apoKICHUE CEICKIMU U JIOMECTHKALMU. YUYCHHE
H.M. BaBwioBa 0 IeHTpax MPOMCXOXKICHUS M MHOT000paszusi KyJbTYpPHBIX
pacteHuid. Posib ceneknyy B CO31aHUM COPTOB PACTEHUM U IOPOJ YKUBOTHBIX.
Copr, mopona, mTaMM. 3aKOH TOMOJIOTMYECKMX PSAIOB B HACIEACTBEHHOU
n3meHunBocty H.W. BaBuiosa, ero 3HaueHue aj1si CEIEKIIMOHHON paOOThI.
Metoapl cenekKnMOHHON paboThl. McKycCcTBEHHBIH OTOOp: MAaccCOBBI U
UHAWBUIYAIbHBIA.  OTanmbl  KOMOMHalMOHHOW  cenekuuu. McnblTanue
npousBoauTeniell mo motoMctBy. OTOOpP MO T€HOTUITY € IOMOIIBIO OLIEHKU
(eHoTHMa MOTOMCTBA ¥ OTOOP IO TEHOTHUITY ¢ moMoIbio ananu3a JJHK.
HckyccTBeHHBIN MyTareHes3 Kak METOJ1 CENIEKIIMOHHON paboThl. PaguannoHHbIi
U XMMHUYECKMH MyTareHe3 Kak MCTOYHMK MYyTalUil y KyJIbTypHBIX (opM
opranusmoB. lcrnonp30BaHME T'€HOMHOIO PENAKTHUPOBAaHUS U  METOZOB
pexomOuHanTHbeIX JIHK 1715 momyyeHust ©iCX0IHOro MaTtepuana i CEeleKIuu.
[lomyuenne nonmuruionoB. BHyTpuBHIoBas rubpuanzanus. banskopoicTBeHHOE
CKpelIvBaHue, WM HHOpUIMHT. HepoJacTBeHHOE CKpelMBaHue, WM ayTOPUIMHT.
I'ereposuc u ero npuunnsl. Vcnons3oBanue rerepos3uca B cenekiuu. OtnanéHHas
rubpuan3aius. [Ipeononenue OGecruionusi MEXBHIOBBIX THOPHIOB. JloCTHKeHUs

CEJIEKIIMU PACTEHUI U YKUBOTHBIX

3.7

OOBEKTHI, UCTIOIb3yEMbIE B OMOTEXHOJIOTHH, — KJIETOUHBIE U TKAHEBBIE KYJIBTYPBI,
MHUKPOOPIaHU3MBI, WX XapaKTepUCTUKA. TpaaulMOHHAas OHOTEXHOJOTHS:
xjie0oneyeHre, IMOMyYeHUE  KHUCIOMOJIOYHBIX  MPOJYKTOB,  BHHOJIEINIHE.
MukpoOuonoruueckuii cuHTe3. OOBEKTHl MHKPOOHOJIOTHUECKHX TEXHOJIOTHI.
[IpousBoncTBO  Oenka, AaMHUHOKHCIOT M BUTaMUHOB. VckyccTBeHHOE
OIUTOIOTBOPEHUE. PEKOHCTPYKIMS SUUEKIETOK M KIOHUPOBAHUE IKUBOTHBIX.
Merton TpaHCIUTaHTalUU SAEP KIETOK.

XpoMOCOMHasi Y TeHHas WHKEeHepusa. VICKyCCTBEHHBIM CHHTE3 T€HA U
KoHCcTpyHnpoBanue pekoMOuHaHTHBIX JIHK. [locTmkennss u mepcrieKTHBBI
XpPOMOCOMHOM UM TEHHOM WHXEeHepuu. MeaunuHckiue OHOTEXHOJIOTHH.

Hcnonbs30BaHHE CTBOJIOBBIX KJIETOK




Cuctema 1 MHOTOOOpa3ue OPraHMueCcKOro Mupa

4.1

4.2

4.3

4.5

4.6

buonornueckoe  pazHooOpasue  opranm3moB. CoBpeMeHHas  cUCTeMa
opranudeckoro mupa. Ilpuniuns! kinaccupukanuu opranuzMoB. OCHOBHbBIE
CHCTEMaTUYEeCKHEe I'PYIIIbl OPraHU3MOB.

OCOoOEHHOCTH CTPOCHMSI M KU3HEACSATEIbHOCTH OJHOKJIETOYHBIX OPraHU3MOB.
bakrepuu, apxen, OTHOKJICTOUYHbIE TPUOBI, OJHOKIETOYHbIE BOAOPOCIIH, IPYTHe
npotuctel.  KosloHManbHble  OpraHu3Mbl.  JIBUKEHHME  OJHOKJIIETOYHBIX
OpPraHu3MoOB: aMEOOHMIHOE, )KI'YTHKOBOE, PECHUYHOE. 3alUTa Y OJHOKIETOYHBIX

OpraHu3MoOB. PaS,I[pa}KI/IMOCTB Y OAHOKJICTOYHBIX OPraHHU3MOB. Takcucer

MHoOrokneTounble  pacTeHus. B3auMocBs3p  4acTed  MHOIOKJIETOYHOIO
opranusma. TkaHH, OPraHbl U CUCTEMBI OPIaHOB MHOTOKJIETOYHOI'O OpraHU3Ma.
Opranusm kak enuHoe uenoe. TkaHu pacTeHuil. THUIBI pacTUTENbHBIX TKAHEH:
oOpa3oBaTenbHas, IOKPOBHAs, NPOBOJAINAS, OCHOBHAs, MEXaHUYECKas.
OcobeHHoCcTH CTpOoeHMs, (DYHKIMH M pacnojoXeHHs TKaHed B OpraHax

pacTeHui

BereratuBHbIe ¥ FeHEpaTUBHBIE OpraHbl pacTeHUH. DyHKIIMK OPraHOB U CUCTEM
opranoB. Kapkac pactenuii. J[BukeHrEe MHOTOKJIETOYHBIX PACTEHUI: TPOITU3MBbI
n Hactuu. [lorymomenue BOXBI, YIIIEKUCIIOIO Ia3a M MHUHEPAIbHBIX BEILECTB
pacteHusmMu. J{pixanue pactrenuil. Auddysus razos yepe3 noBEpXHOCTb KIETKH.
TpancnopTHele cucTeMbl pacTeHui. Beinenenue y pacteHuil. 3ammra y
MHOTOKJIETOYHbIX pacTeHuid. Kyrukyna. CpeacrBa macCUBHOM M XMMHUYECKOU
3anThl. OUTOHIMIBL.

Pa3apaxuMoCTh U peryisnus y OpraHusMoB. Pa3gpakuMocTh U perymisnus y

MHOTOKJICTOYHBIX paCTeHHﬁ. PocToBEbI€ BellleCcTBa M X 3HAUCHHE

MHOroKJIETOYHbIE  KUBOTHBIE. B3anMOCBs3p YacTei MHOTIOKJIETOYHOTO
opraHusma. TKaHI/I, OpraHbl U CUCTEMBI OPraHOB MHOT'OKJICTOYHOI'O OpraHui3ma.
OpranusMm kak eauHoe 1iennoe. ['omeocTas. TkaHu )KUBOTHBIX U YeJioBeKa. THIIbI
JKABOTHBIX TKaHEH: JNUTENHaAlbHAsA, COCIAMHUTEIbHAs, MBIIICYHAsA, HEPBHAas.
OcoOeHHocTH CTpoeHMs, (QYHKIHA U pacHOJOKEHUs TKaHe B oOpraHax

JKHUBOTHBIX U YCIIOBCKA

OpraHbl U CUCTEMBI OPraHOB KUBOTHBIX. DYHKIIMM OPraHOB U CUCTEM OPraHOB.
Omnopa Ttena opranu3moB. CKeneTbl OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX
KUBOTHBIX. HapyKHbII1 1 BHyTpeHHUN ckeseT. CTpOEHUE U TUIIBI COCUHEHUS
KOCTEH.

JIBH>KEHME MHOTOKJIETOYHBIX KMBOTHBIX. [IuTanume xkuBOTHbIX. IluTanue
MMO3BOHOYHBIX )KHBOTHBIX. JpIxanue »kuBOTHBIX. KoxxHoe npixanue. XKabGepHoe

U JIETOYHOE JbIXaHHE.




5.1

5.2

5.3

5.4

JlpIxaHue IMO3BOHOYHBIX JKMBOTHBIX. DBOJIOIMOHHOE YCIIOKHEHHE CTPOCHUS
NETKUX MTO3BOHOYHBIX KHUBOTHBIX. JlpIXaTeNbHas cUCcTeMa YeloBeka. MexaHusm
BEHTWISALMKM JIETKUX Yy HOTHIL M MIEKONMTAIOMMX. TpaHCOpT BeEUIECTB Yy
OpraHu3MoB. TpaHCHOPT BelIEeCTB y *KMBOTHBIX. KpoBeHOCHas cucrema U eé
opranel. KpoBeHocHas cucTeMa  TIO3BOHOYHBIX  KHMBOTHBIX.  Kpyrum
KpOBOOOpAIICHUs. OBOJIOLUUOHHBIE YCIOXKHEHUS CTPOCHHUS KPOBEHOCHOMU
CHCTEMBbI [T03BOHOYHBIX >KMBOTHBIX. Bblenenue y opranusMoB. Beijenenue y
KUBOTHBIX. CoKpaTtuTesbHble Bakyoiau. Opransl BbiieneHus. CBsA3b MOJOCTH
TeJla C KPOBEHOCHOM M BBIICIIUTENILHON CUCTEMaMu. BrijiesieHue y mo3BOHOYHBIX
KUBOTHBIX. 3alllUTa Yy MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M HX
IIPOU3BO/IHBIE.

PaznpaxxuMocThb 1 perysius y opraHu3mMoB. Pa3ipaxkxuMocTh y OJJHOKIETOYHBIX
opranu3zMoB. Takcucel. Pa3zapaXuMocTh W Pperymsinusi y MHOTOKJIETOYHBIX
pacteHuii. PocToOBbBIE BEIIECTBA U UX 3HAYEHUE.

HepBHas cuctema u pedieKTopHas peryssius y MHOIOKJIETOUHBIX KHBOTHBIX.
HepBHas cucrema u e€ oTxenbl. DBOMIOLMOHHOE YCIOKHEHHE CTPOCHUS
HEPBHOM CUCTEMBI Y )KUBOTHBIX.

Pazpaborka anroputmMoB u mporpamMm st 3pQGEeKTUBHON (HYHKIIMOHATBHOU
aHHOTAllUM  TeHOMOB,  TPAHCKPUIITOMOB,  IPOTEOMOB,  MeTabOJIOMOB

MHUKPOOPraHu3mMoB, paCTCHI/II‘/'I, JKHUBOTHBIX M YCJIOBCKA
OpraHI/IBM YCJIOBCKA U €TI0 310POBLEC

OpraHsl ¥ CCTEMBI OpraHoB yeaoBeKa. OTembl TOJIOBHOTO MO3Ta I03BOHOYHBIX
KUBOTHBIX. Pednekc u pednexkropHas ayra. be3yclioBHbIE U YCIIOBHBIE
pednexcsl. I'ymopasibHas peryiasiuusi M SHJOKPUHHAs CHCTEMa >KMBOTHBIX U
qenoBeKa. JKene3pl 3HIOKPUHHOM CUCTEMBI U X TOPMOHBI. JlelficTBHE TOPMOHOB.
B3auMocBs3p HEpPBHON M 3HAOKPMHHOM cucTeM. ['mnoranamo-runogusapHas

cuctema. Pedrnekc u pednexkropHas ayra. besycinoBHbie U yCIOBHBIE pedIeKChI

3ammTa opranusma ot 6ose3neit. mmyHnHas cucrema denoBeka. KieTouHbiit u
rYMOpaJbHBIA MUMMYHUTET. BpoXn€HHBIN, MPUOOPETEHHBIN crenupuuecKuii
umMMyHUTeT. Teopus KIOHAJIBHO-CEIeKTHUBHOro wuMMyHutera (I1.Dpnux,
®.M.bepuer, C.ToneraBa). BocnamutenbHble OTBEThl OpraHu3MoB. Poub

BPOKJIEHHOIO MMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JIeBaHUI

KposeHnocHas cucrema u €€ opranbsl. Cepale, KPOBEHOCHBIE COCYbl U KPOBb.
Kpyru xpoBoobparienus. Pabora cepana u e€ perynsuus

Hpixanue 4yenoBeka. Jluddysuss ra3zoB depe3 MOBEPXHOCTb  KIETKH.
JpixatenbHasg cucTeMa 4esoBeka. JlpIxaTenbHass IMOBEPXHOCTh. Perymsuus

nbIxanus. [[prxaTenbHbie 00bEMBI




5.5

[InmeBapurenbHas cucreMa 4denoBeka. OTaensl MUIIEBAPUTEIBHOIO TPAKTa.
[InmeBapurenpHble  Keie3bl.  BHYTpUIIONOCTHOE W BHYTPUKIETOYHOE

IMUIICBAPCHUC

5.6

5.7

6.1

6.2

IToxpoBbl u ux mnpousBoaHble. Opransl BbaeneHus. Ilouku. Crpoenue u
¢dbysakmonupoBanue HeppoHa. PunbTparus, cekpenus 1 00paTHOE BCaChbIBaHHE

KaK MCXaHU3MbI pa6OTI)I OpPraHoB BBIJACJIICHU. O6p330BaHI/Ie MOYH Yy YCJIOBCKA

HBI/I)KGHI/IC YyeJIOBEKa: MbIedyHas cucteMa. CKeleTHBIE MBIIIIEI H HUX pa60Ta.

CrtpoeHue U TUIIBI COEAMHEHNS KOCTEN
Teopus 3Bontonuu. PazButue xnu3HU Ha 3emie

OpomononHass Teopus Y. JlapunHa. Ilpenmnoceulku  BO3HMKHOBEHUS
napBuHu3Ma. JKu3Hb U HaydHas aedarenbHocTs Y. JlapBuHa.

JIBuokymiye cuibl 3BONIONMHM BUAOB 10 Y. JlapBuHy (BbICOKAass MHTEHCUBHOCTD
pa3sMHOXEHHsT OpraHU3MOB, HACJEACTBEHHAas HM3MEHYUBOCTh, Oopbba 3a
CYILIECTBOBaHHE, €CTECTBEHHBIN U HCKYCCTBEHHBIH 0TOOD).

Odopmiienne cuaterTnaeckoi Teopun 3Bomonuu (CTI). HedrpansHas Teopust
sBostorK. CoBpeMeHHast SBOJIIOLIMOHHAs OMOJIOTHs. 3HaUe€HHE IBOJIOLUOHHON

Teopuu B ((OPMUPOBAHUH €CTECTBEHHO-HAYYHOW KapTUHBI MUpa

[Tomynsauus kak 3jeMeHTapHas e€AMHMLA 3BoJoUUuU. COBPEMEHHBIE METOJIbI
OLIEHKU T'€HETHYECKOro Pa3HOOOpa3usi U CTPYKTYpbl NMOMyisiuuid. V3meHeHnue
reHo)oHAa MOMYJSALUUU KakK 3JIEMEHTApHOE S3BOJIIOIIMOHHOE SIBJIEHHUE. 3aKOH
reHeTudeckoro paBHoBecus k. Xapau, B. BaiinOepra.

OneMeHTapHble (DAKTOPbI (JIBMXKYIIME CHIIBI) 3BOMIONMUA. MyTallMOHHBIN
nporecc. KomOunatuBHas wu3MeH4YMBOCTh. Jlpeildp reHOB — ciydaiiHble
HEHANpaBJIEHHblE HW3MEHEHHUs 4YacTOT ajuleedl B momymauusax. O¢¢ekr
OCHOBATEJIS. Murpanuu. M3onmsaupa  momyssiui: reorpaduyeckas
(mpocTpaHCTBEHHas1), OMooruyeckas (pernpoayKTUBHAs).

EcrecTBeHHbIii 0TOOp — HampaBisooumii  ¢axkrop sBomouuu.  Dopmbl
€CTECTBEHHOI0 0TOOpa: ABWXKYIIMHA, CTaOMIM3UPYIOLIUHM, pa3pbIBAOIIMMA
(nu3pyntuBHbIi). [TonoBoit oT60p.

[IpucnocoOaeHHOCTh  OPraHU3MOB ~ Kak  pe3y/lbTaT  MHKPOIBOIIOIUH.
Bo3HukHOBEHHE  NpHUCIIOCOONEHWM y  opraHu3MoB.  ApomMopdo3bl U
uanoanantauuu. [Ipumeps! npucnocoOiaeHuit y opranu3mMoB. OTHOCUTEIBHOCTD
MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kputepum u cTpykTypa. BupooOpa3oBaHue Kak pe3yibTar
MUKpPO3BOJIOIMH. M30msmusa — kiroueBoil daktop BumooOpasoBanus. Ilytu u
CIIOCOOBI BH1000pa30BaHMS: aJUIONAaTPUIECKOE (reorpaduyeckoe),
CUMITaTPUYECKOE  (DKOJIOTHYECKOE), «MTHOBEHHOE»  (TIOJUTLIIOVIU3AIH,

TI/I6pI/I,Z[I/I3aI_[PISI). I[J'II/ITCJIBHOCTL 9BOJJIIOLIUOHHBIX ITPOLECCCOB.




6.3

MexaHu3mbl OPMHUPOBAHUS OHOJIOTUYECKOTO pa3HOOOpa3usl.

Poinb 3BOMIOIIMOHHON OMOJIOTHUHU B pa3paboTKe HAyYHBIX METOJIOB COXPAHEHUS
OnopasHooOpa3usi. MHUKPOIBOMIONUS U KOIBOIIOLUS MApa3sUTOB M MX XO35EB.
MexaHnu3Mbl (OPMUPOBAHUS YCTOWYMBOCTH K AHTHOMOTHKAM M CIIOCOOBI

00pBObI ¢ Hel

Metoapl U3y4eHHsI MaKpO3BOIONHHU. [laeoHTOIOTHYeCKHEe METOIBI U3yYCHUS
sBomtorun. [lepexoanbie GopMbl U PUIOTEHETUYECKHUE PSAIBI OPIaHU3MOB.
Bbuoreorpaduyeckue MeTo1p! n3ydeHus sBotoun. CpaBHeHHE QIIOPHI U (payHBI
MaTepUKOB M OCTPOBOB. broreorpapudeckue odnactu 3emiun. Bunsr-sanemMuxu
Y PEITUKTHIL.

OMOPHOJIOTHUECKUE M CPABHUTEIHHO-MOP(OIOrHYECKHE METOJbl H3Y4YEHUS
HBOJIONUH. |'eHeTHYeCKre MEeXaHWU3MBI HBOJIOIMH OHTOTEHE3a W TIOSBICHUS
OBOJIIOLMOHHBIX ~ HOBIIECTB. [ OMOJIOTMYHBIE M aHAJOTMYHBIE OpTaHBI
PynumenTapable  opraHbl M aTaBU3MBL.  MOJEKYJISIPHO-TEHETHYECKHE,
OMOXMMHUYECKHE W  MaTeMaTHYeCKWe METOABl  HW3YYeHHsS  DBOJIOIHH.
I'omosnoruynsie reHsl. COBpeMeHHbIE METOJIbl OCTPOSHUSI (PUIIOr€HEeTHYECKUX
JIePEBbHEB.

XPOMOCOMHBIE MYTAITUH U IBOJIOIHS TEHOMOB.

OOmue 3akoHOMEpHOCTH (TpaBuia) IBOJONHHA. HeoOpaTHMOCTh IBOJIFOIIHH.

A,I[aHTI/IBHaH paauanus. HepaBHOMepHOCTB TEMIIOB 5BOJIOLINH

6.4

Hayunbple rumore3sl NpPOUCXOXKJIEHUS >KU3HM Ha 3emiie. AOuorenes u
naHcnepMusa.  JloHaydHble — NPEACTABIEHUS O  3apOXKACHUU  SKU3HU
(kpearoHu3M). I'mmore3a MOCTOSHHOIO CaMO3apOKICHHUS JKM3HH M €
onpoBepxkeHue omnbitamu O. Pemu, JI. Cnamnanmanu, JI. Ilacrepa.
[IponcxoxaeHne KU3HU U aCTPOOHOIIOTHUSI.

OcHOBHBIE 3Talbl HeOpraHuueckon »Bomtonuu. [TnanerapHas (reosornyeckas)
HBOJIOIMUSA. XUMHUYECKass 53BOMIONMA. AOHOTeHHbBI CHUHTE3 OpraHMYecKuX
BemectB u3 Heoprannyeckux. Ombir C. Mmmnepa u I'. FOpu. O6pa3oBanue
noinMepoB u3 MoHoMmepoB. KoanepBatnast runoreza A.M. Onapuna, runoresa
nepsuyHoro OymboHa J[x. XonneiHa, reHeruueckas rumnoresa ['. Mémnepa.
Pu6o3umsl (T. Yek) u runoreza «mupa PHK» V. I'mnbepra. ®opmupoBanue
MeMOpaH U BO3HUKHOBEHHE MPOTOKIIETKH.

Hcropust 3emnm u Metoasl €€ u3ydeHus. Vckonaemble OpraHU4eCKUE OCTATKH.
I'eoxponomnorust u e€ mMetoabl. OTHOCHTENbHAs M a0COMIOTHAS T€OXPOHOJIOTHSL.
I'eoxpoHosornueckas 1mkasa: 0Hbl, Ipbl, HEPUOBL, JTOXH.

HauansHele 3Tansl opranndeckoil 3somtonnd. [losBienne n 3BorOnMs MEPBhIX

KJIETOK. OBomonus Mertabonn3ma. BO3HUKHOBEHHE TMEpPBBIX SKOCHUCTEM.




CoBpeMeHHbIE MHUKpOOHbIE OWOMIEHKM KaK aHajor NepBbIX Ha 3emie
coobmiectB. CTpomaTonuTsl. [I[poKaprOTH U 3YKapUOTHI.

[Ipoucxoxaenue 3ykapuoT (cUMOMOreHe3). DBOJIIOLMUOHHOE MPOUCXOKICHHE
BUpYycOB. IlponcxoxaeHne MHOIOKJIETOYHBIX OpraHuM3MOB. BO3HUKHOBeHHE
OCHOBHBIX I'PYIIIl MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE ATallbl SBOJIIOLMK BBICHIMX pacTeHHid. OCHOBHBIE apoMOp(O3bI
pactenuii. Bbixox pactenuii Ha cymy. [losiBieHne CHOpOBBIX pacTeHU U
3aBoeBaHuMe MMM cymu. CemeHHble pacTeHus. [IpoucxoxaeHue HBETKOBBIX
pacTeHui.

OCHOBHBIE ATalbl S3BOJIIOLMU KUBOTHOrO Mupa. OCHOBHBIE apoMOpP(O3bI
KUBOTHBIX. Benyckas dayna. KeMOpuiickuii B3pbIB — IMOSBICHUE COBPEMEHHBIX
Tunos. [lepBrie XOpa0BbIE )KUBOTHBIE. ZKH3HB B BOJI€. DBOIIOLMS TO3BOHOYHBIX.
[Mpoucxoxnenne ampubuit u pentumii. [IporcxoxaeHne MICKOTMUTAOINX H
ntul. [lpunnun xmrodeBoro apomopgosza. OcBoeHHE OECIO3BOHOYHBIMU U
[M03BOHOYHBIMU KUBOTHBIMU CYILIH.

PazButue xu3HM Ha 3emiie 10 ApaM U IEPUOJIaM: apXeld, IPOTepO30ii, Maaeo3oi,
Me3030H, KaiiHo30il. OOmas XxapakTepuCTHKa KJIMMara U TIe0JIOTMYECKUX
npoueccoB.  IlosiBieHMe W pacuBeT — XapaKTEpHbIX  OPraHU3MOB.
VYrneoOpa3zoBaHue: €ro yCIOBUS U BIMSHUE HA Ta30BbIil cOCTaB aTMOC(hEpHI.
MaccoBble BbIMUpaHUSI — HKOJIOTMYECKHE KpHU3UCHI mpouuioro. [lpuumHel u
CJIEJICTBUSL MAcCOBBIX BhIMUpaHUil. COBpEMEHHBIN 3KOJIOTUYECKUI KpU3HC, €TO

0COOEHHOCTH

6.5

Paznenst u 3amaum anTponosoruud. Metoasl aHtpomnonorud. CTaHOBJIEHHE
IIPECTaBICHUN O MPOUCXO0KIEHUH YeoBeka. COBpEMEHHBIE HAyUHBIE TEOPHUH.
CxozcTBO yennoBeka ¢ KUBOTHBIMU. CHCTEMAaTHYECKOE IOJIOKEHUE UYEIOBEKa.
CBuzerenbcTBa  CXOACTBA  4YEJIOBEKa C  KUBOTHBIMU:  CPaBHUTENIbHO-
MOP(OJIOTHYECKHE, SMOPHOJIOTHYECKHE, (hU3M0JI0TO-OMOXUMHYECKHE,
nosefeHueckne. OTiMuus YenoBeKa OT JKUBOTHBIX. IIpsamoxoxkneHue u
KOMIUIEKC CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE TOJIOBHOIO MO3ra U BTOPOU
CUTHAJIBHOW CHCTEMBI.

JBuwxymue cuibl ((akTopbl) aHTPOIIOTE€HE3a: OMOJIOTMYECKUE, COLMANIbHBIE.
CooTHolleHrne OMOJOTHYECKUX U COLUANIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.
OCHOBHBIE CTagUM aHTPOIIOTre€He3a. ABCTPAJONUTEKH — JBYHOTHE IIPEIKU
monel. YenoBek yMenbld, NEpBbIE HM3TOTOBIEHUA OpyAMil Tpyna. Yemosek
MPSIMOXOJIAIIMNA W TIEPBBINM BBIXOJ JIOJeH 3a mpenensl Adpuku. Yemosek
reiiaensoeprckuil — oOIMi MpeloK HeaHIepPTaIbCKOIO YeIOBEKa U YeJIoBeKa
pazymHoro. YenoBek HeaHAEPTAIbCKUM KakK BHJ JIIOJEH XOJIOJHOTO KJIMMATa.
UYenoBek pa3yMHBII COBPEMEHHOTO THIIA, JECHHCOBCKUN YEIOBEK, OCBOCHHE

KOHTUHEHTOB 3a mpenenamMu AQpuku.




DBOJIIOLUS COBPEMEHHOTO 4YeJoBeKa. ECTeCTBeHHBI OTOOp B MOMYISIMAX
4enoBeka. MyTalmoHHBIN nporiece ¥ noauMopdusm. TlonyasimroHHbIE BOJIHBL,
apeiid reHoB, Murpanus 1 «3(p@(eKT oCHOBATENs» B MOMYJISILUAX COBPEMEHHOIO
YeJI0BEKA.

UYenoseueckue pacel. [loHatne o pace. boisbmme packl: eBponeouaHas
(eBpasuiickasi), aBCTpaJIO-HErpoujHasi (dKBATOpUAlIbHAsl), MOHTOJIOUHAS
(a3uarcko-amepukaHckasi). Bpems u nmyTtu pacceneHusi 4eaoBeKa IO IJIaHETe.
EnuncTBO yenoBeweckux pac. HayuHas HecOCTOSTENBHOCTh —pacHu3Ma.
[TprucnocoOIeHHOCTh 4YeTOBEKa K pa3HBIM YCIOBUSM OKPYXKAIOWIEH Cpesbl.
Brnusinue reorpaduueckoit cpenbl U apeiida reHOB Ha Mopdonorui u

(bl/I3I/IOJ'IOl"I/IIO YECJIOBCKA

OKOCHCTEMEI U Mpucynmue MM 3aKOHOMEPHOCTHU

7.1

Pa3nens! u 3agaun sxosoruu. CBsi3b DKOJIOTUHU C IPYTMMH HAYKaMHU.
Mertoabl 3konoruu. IloneBble HaOMOAEHHUA. DKCIEPUMEHTHI B 3KOJOTMH:
IpUPOAHbIE U JlabopaTopHble. MojenupoBaHue B 3KOJOTMU. MOHUTOPUHT

OKPY>KaIOIIEH Cpebl: TIOKATbHBIN, pETHOHAIBHBIN U TJI00AIbHBIN

7.2

Okonorndyeckue (HakTopel U 3aKOHOMEPHOCTH WX neictBusa. Knaccupukarms
HKOJIOTUYECKUX (HaKTOpOB: AOMOTHUYECKHE, OMOTHYECKHE, AaHTPOIOTCHHEIE.
OOue 3aKOHOMEpPHOCTH JAEUCTBUS 3Kojoruueckux Qaxropos. IlpaBuio
munumyma (K. [Inpenrens, 0. JIu6ux). TonepanTHOCTb. DBpUOHMOHTHBIE U
CTEeHOOMOHTHBIE OPTaHU3MBI.

Abunotnyeckue akropsl. CBET Kak 3KoJoruueckuit gpakrop. JleiicTBue pa3HbIX
YYacTKOB COJHEYHOTO CIIEKTpa Ha OpPraHu3Mbl. OKOJOTMYECKUE TPYIIIBI
pacTeHMi M JKMBOTHBIX II0 OTHOIIEHHIO K cBeTy. CHUrHajbHas poJib CBETa.
DOTONEPUOIU3M.

TemnepaTypa kak »skojoruueckuil ¢akrop. JlelicTBue Ttemmeparypbl Ha
opranusmsl. [IoHKHI0TEpMHBIE B TOMOWOTEPMHBIE OPIraHU3MBl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxxnocte kak okonornyeckuil ¢dakrop. IlpucnocoOnenuss pacteHHM K
NoJIepaHuio BogHoro Oananca. Kiaccudukanus pacTeHHid M0 OTHOLLICHUIO K
BoJie. [Ipucnocobaenns )KUBOTHBIX K M3MEHEHHIO BOJTHOTO PEKUMA.

Cpenbl oOuTaHUS OpPraHU3MOB: BOJHAsA, HA3eMHO-BO3AYIIHAs, IOYBEHHas,
rilyOMHHas TMOANOYBEHHAs, BHyTpUOpraHu3MeHHas. @OU3NKO-XUMHUYECKUe
0CcOOEHHOCTH cpell OOMTaHus OpraHu3MoB. [IpucrnocoGiieHus OpraHu3MoB K
KU3HU B Pa3HBIX CPElaX.

buonornueckue putmbl. BHemHue M BHyTpeHHHE puUTMBL. CyTO4HBIE H
roJu4HbIe pUTMBI. [IprUcroco6IeHHOCTh OPTaHU3MOB K C€30HHBIM H3MEHEHUSIM

YCIIOBUU KU3HU.




JKuznennsie Gopmbl opranu3moB. [loustue o xxuzHeHHoi popme. XKuzHeHHbIC
(OpMBI pacTeHUM: JEPEeBbs, KYCTAPHUKHU, KYCTAPHUYIKH, MHOTOJICTHUE TPABBI,
oJlHOJIeTHUE TpaBbl. JKN3HEHHBIE POPMBI dKUBOTHBIX: THPOOHOHTHL, FEOOMOHTHI,
a’poOnOoHTHI. OCOOCHHOCTH CTPOCHHS M 00pa3a KU3HH.

buotnueckue ¢akropbl. Buasl OHOTHYECKHX B3aWMOJCUCTBUN: KOHKYPEHITHS,
XHUIIHAYECTBO, cUMOMO03 1 ero Gopmbl. [lapazutusm, Koomeparys, MyTyain3M,
KOMMEHCAJIU3M  (KBapTUPAHTCTBO,  HaxyjeOHMuecTBO).  Herpoduueckue
B3aUMOJACHCTBUsA  (Tommueckue, Qopuueckue, Hadpudeckue). 3HaueHUE
OMOTHYECKMX B3aMMOACHCTBHIA I CYIISCTBOBAHUS OPTraHU3MOB B Cpeie

obutanus. [I[pUHINI KOHKYPEHTHOT'O UCKIIIOUCHHS

7.3

DKOJIOTUYECKHE XapaKTePUCTUKU monyisauuu. [lomynsus kak Ouojoruueckas
cucrema. Poib HEOHOPOAHOCTH cpelibl, PU3HUecKiX 0apbepoB U OCOOCHHOCTEH
OuoJIoruyu BUI0B B (POPMUPOBAHUN IPOCTPAHCTBEHHOU CTPYKTYPbI MOMYJISALHM.
OcHOBHBIE ITOKA3aTeIM MOMYJSALUNA: YUCICHHOCTb, IUNIOTHOCTh, BO3pAacTHas U
IIOJIOBAsT CTPYKTYpa, POXKAAEMOCTb, MPUPOCT, TEMI pPOCTA, CMEPTHOCTS,
MUTpaLys.

Okosorudeckas CTpykTypa mnomyiasinuu. OneHKa 4YHMCIEHHOCTH IOIIYJISLHH.
JlnHaMyKa MONMyJSALUU U €€ PEeryssiusa. buoTH4ecKuii NOTEeHIMAI OMYJIALNH.
MopenupoBanne aAuHaMUKKM —nonyiasanuu. KpuBele pocTa  YHCIEHHOCTH
nonyisinuu. Kpussle BbpkMBaHMs. Perynsanus 4uCIEHHOCTH NMONYJISLUN: POJIb
(GakTOpOoB, 3aBUCALIMX M HE 3aBUCIIIUX OT IUIOTHOCTU. OKOJIOTMYECKUE
cTpareruu BUJOB (I- u K-ctparerun).

[TonsitTue o0 »sKonoruueckod Humie Buaa. Mecroobutanue. MHoromepHas
Mozenb dkosorndeckod Humu JIk.M. Xaruynncona. PasMepsl dKoJornueckou
Humu. [ToreHnuanbHas U peaan3oBaHHAas HULIN.

Bun kak cucrema mnomyisiuil. Apeansl BUAOB. BuIbl M HMX JKU3HEHHBIE
CTpaTeruu. 3aKOHOMEPHOCTH  TIOBEJIEHUS M  MUTpPAlUil  KUBOTHBIX.

buonornyeckue HHBa3uU JYKCPOAHBIX BUOB

7.4

CooOmiectBa opranu3smMoB. buoneHo3 u ero crpykrypa. CBa3uM Mexay
opraHuzMamu B OuolleHo3e. DKocucTeMa Kak OTKpbITas cucrema (A.JDx.
Tencnu). OyHKUMOHATIBHBIE OJOKH OPraHU3MOB B HKOCHUCTEME: MPOAYLIEHTHI,
KOHCYMEHTBI, peayleHThl. Tpodudeckue ypoBHH. Tpoduueckre Henu u CeTH.
Abuotnyeckue 010ku 3kocucteM. [louBsl U MBI B 3xocucreMax. Kpyrosopor
BELIECTB U IIOTOK SHEPTUU B DIKOCUCTEME.

OcCHOBHBIE MTOKa3aTeNN 3KOCUCTEMBI. buomacca u nmpoayKiusa. JKOJIOTHYECKHE
MUpPaMH/Ibl YUCeN, OMOMACChl U YJHEPTHH.

HanpaBieHnHble 3aKkOHOMEpHBIE CMEHBI COO0IIeCTB — cyKueccuu. [lepBuunbie u

BTOPUYHBIC CYKOCCCHMU W UX I[IPUYUHBI. AHTpOHOFCHHLIe BO3JICMCTBUS Ha




cykueccun. KnmmakcHoe —cooOmectBo.  buopasHooOpasume u  HONHOTa
KpYrOoBOpPOTa BELIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

IIpuponHble 3KOCHCTEMBI. AHTPOIONE€HHbIE IKOCHUCTEMBI. ATPO’KOCHUCTEMA.
ArpotieHo3. Pa3nnuus Mexny aHTpOIIOreHHbIMH ¥ IPUPOAHBIMU SKOCHCTEMAaMHU.
VYp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opozckas ¢iopa
u (dayna. CunHanTponmmzamus TOpPOJACKOH ¢ayHbl. buonornueckoe u
XO3sICTBEHHOE 3HAYEHHME arpo’KOCUCTEM U ypOOIKOCUCTEM. 3aKOHOMEPHOCTH
(opMHPOBaHUS OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B 9KOCHCTEMAX.
[TepeHoC PHEPIrUM U BELIECTB MEXKTY CMEKHBIMH SKOCUCTEMAMU. Y CTOMYMBOCTD
OpraHM3MOB, NOMYJSIIMM M 3KOCUCTEM B YCIOBUSAX €CTECTBEHHBIX H

AHTPOINOT€HHBIX BO3/ICUCTBUI

7.5

buochepa — oOmeruranerapras o00oyiouka 3eMIIM, TAE CYIIECTBYET WIIH
cyliecTBoBania ku3Hb. Yuenue B.M. Bepnanckoro o Ouocdepe. OOGnactu
6uocdepsl u e€ cocras. JKupoe BeriecTBo Ouochepsl U ero PyHKIIHH.
3aKOHOMEPHOCTH cymecTBoBaHUsl Ouocdepbl. OcobeHHOCTH OHOChEephl Kak
rnobanpHOM  SKOocucTeMbl. J[uHamudeckoe paBHOBecue B Ouocdepe.
KpyroBopotsl BemiecTB M OMOreOXMMHUYECKHE ILHKIBI (yrieponaa, as3ora).
PurmuanoCTh siBIIeHMI B Onocdepe.

3oHanpHOCTE Onocdepsl. [lonstue o 6uome. OCHOBHBIE OMOMBI CYIIN: TYHAPA,
XBOMHBIE Jieca, CMEIIaHHbIE U IIMPOKOJHMCTBEHHBIE Jieca, CTENH, CAaBaHHBI,
MyCTBIHU, TPOMUYECKHE Jieca, BBICOKOTOPbs. KiumaT, pacTUTenbHBIA H
KUBOTHBIN MUP OMOMOB CYIIIH.

CtpykTypa U (QYHKIUS KUBBIX CHUCTEM, OLIEHKA UX PECYpPCHOr0 MOTEHIHAIA U

O6uochepHbIX QyHKIHUI

7.6

DKOJIOTHYECKUE KPU3UCHI U UX MMPUYUHBL. Bo3eiicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHue BO3AYyIIHOM cpenbl. OXpaHa Bo3yxa. 3arpsi3HEHUE BOIHOM CpeIbI.
OxpaHna BOIHBIX pecypcoB. Pazpymienne noussl. OxpaHa NOYBEHHBIX PECYPCOB.
N3menenne kimmara.

AHTpOIIOT€HHOE BO3/EHCTBHE Ha PacTUTEIbHBIA M KUBOTHBIM Mup. Oxpana
PacCTUTEIBHOIO M KMBOTHOrO MUpa. OCHOBHBIE NPUHIMIBI OXPaHbl IPUPOJBI.
Kpacubie xnuru. Ocobo oxpansemble mnpupojHsie Teppuropun (OOIIT).
Boranmnueckue caapl ¥ 300J0THYECKHE MTAPKU.

OcCHOBHbIE TNPUHIUIBl YCTOMYMBOIO Ppa3BUTHS 4YEJIOBEYECTBA W MPUPOJIBI.
PamonanbHoe  MPUPOAONONIB30BAHME M COXpAaHEHHE  OHOJIOrMYecKOro

pa3zHooOpasus 3eMiau




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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